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They’re all in this molded Durez air- 
craft sextant case...a dozen and more 
ideas for designers, engineers, and pro 
duction men. The case is an excellent 
example of ingenious solutions to 
very difficult molding problems and 
of the reasons for specifying a Durez 
phenolic. 
Sextants, of course, must be protected 
from the bitterest moods of climate 
and geography. As far as service re- 
quirements go, almost everything in the 
book is thrown at these Durez cases 
from salt spray and fog to blister- 
ing heat and freezing cold. Most of 
the service conditions to which your 
own products may be exposed are 
probably part of the daily life of the 
sextant case. 
Versatility is the outstanding property 
of Durez. Check off a few of its char- 
acteristics. There’s light weight, yet 
tensile strength is very good. There’s 
impact strength which can take plenty 
of punishment. There’s the fact that 


ind a dozen ideas 


extreme temperatures affect neither in- 
herent properties nor dimensional sta- 
bility. There’s powerful resistance to 
the corrosive attacks of chemicals, oils 
mild acids and alkalies. And, there’s a se- 
ries of electrical properties w hich make 
Dureza first choice for that industry 
tility of Durez may lie at 
least part of the answer to 
your production and mer- 
chandising problems. For in- 


stance, ease of moldability 


another characteristic of Durez com- 
pounds, provided part the answer 
molding 
W e sug- 
o start talk 


ler 


to the highly complicated 
problem of the sextant cas« 
gest that now is the tin 
ing it over with your custom mol« 
And we are always ready 
uable data and personal as 
answering plastic material 
Write to Durez Plastics & Chemicals 
Inc., 58 Walck Road. North Tonawanda 
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Formula 
for a postwar 


seat covering 








MATERIALS WEIGHTS 


GEON 101 or 102 100 
Diocty! phthalate 25 
Triglycol ester 15 
Hycar OR 15 10 
Heat and light stabilizer 10 
Extender and pigment 40 
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_— the formula for a heavy-duty calen- 
dered sheet of GEON, the new family of 
vinyl resins and plastics. This leatherlike ma- 
terial will be waterproof and acidproof; in fact, 
will resist nearly all chemicals including per- 
spiration. It will resist sunlight, aging, heat, 
cold, wear. It can be easily embossed and 
brightly colored. It will be an important prod- 


uct in days to come. 


From GEON can be made a wide variety of 
thermoplastic elastomers that can be extruded, 
pressure or injection molded, calendered, cast 
into sheet or film, or used as coatings for fabrics 
and paper. 


CHEMICAL DIVISION 


THE B. F. GOODRICH COMPANY 


ROSE BUILDING £. NINTH & PROSPECT CLEVELAND 15, OHIO 


Properly blended with certain synthetic rub- 
bers, GEON products take on an entirely new 
set of characteristics. The uses of GEON in all 
industry seem virtually limitless. 


Although GEON is currently limited to in- 
dustrial users subject to allocation under Gen- 
eral Preference Order M-10, limited quantities 
can be had for experiment. And our research 
staff and laboratory facilities are available to 
help you work out any specific problems or 
applications. Just write, Department I-3, Chemi- 
cal Division, The B. F. Goodrich Company, 
E. Ninth and Prospect, Cleveland 15, Ohio. 


Geon 


Unul Keane & Plastics 
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This switch design required not only the characteristics 
of a laminated plastic, but also the desirability of mold- 
ing it. Thus, the arc chamber is composed of four units 
of INSUROK .. . laminated and molded laminated, 
fibre faced. INSUROK was used because of its 
constant dielectric and physical characteristics; its 
resistance to corrosion and ability to withstand 
continuous hard usage. 





How INSUROK helps 
a Bull Dog control arcs 


By keeping the amount of oxygen necessary to support combus 
tion out of the arcing chamber, the Bull Dog Vacu-Break Safety 
Switch eliminates destructive arcing—secures better rupturing 
performance, conductivity and safety. 
The four INSUROK units in which the contacts ‘““make”’ and 
“break” comprise a partitioned arc chamber. Because INSUROK 
Precision Plastics assure close fitting; because of their high 
strength and dielectric qualities, they protect and make an im- 
portant contribution to the efficiency of this Vacu-Break Safety 
Switch. 
INSUROK Precision Plastics are available in a host of grades 
—in sheets, rods and tubes for fabrication in your own plant, or 
in completely finished molded or laminated parts or products. 
Perhaps it can solve one or more of your design problems, as it 
has thousands of others. For further information, consult Richard- 
son Plasticians—without obligation, of course. 


INSUROK 
Precision Plastics 


The RICHARDSON COMPANY 





















ANNOUNCING 


aol ae 
a a 





PRESSURIZED LAMINATED “LUCITE“-“BUTACITE” enclosure punctured by o 
bullet from a 50-caliber gun. Inside air temperature of enclosure + 50° F., outside 
air temperature —4!° F., internal presswre 5 psi. Size of hole is small enough 
to retard rate of pressure loss and permit immediate sealing of the hole. 


THIS IS ANOTHER VIEW of the laminated dome shown chove—after being 
potched, rotated to a new line of fire, and punctured with another bullet from a 50- 
caliber gun under the same conditions as described above. Note that the patched 
erea remains intact, in spite of repressurization and the shock of a second bullet, 





Laminated — ‘Lucite’ = Butacite sheeting for 





other Du Pont plastics, will | Rave many post-war applications 


Progress Report: Problem: Possibility of ma- 
jor rupture—by flak or bullets during pressurized 
flight at high altitudes, or under excessive aero- 
dynamic pressure at high combat speeds. 


Solution: new enclosure formed of a laminate of 
Du Pont “Lucite’’ methyl methacrylate resin (two 
outside sheets) and a single separating interlayer 
sheet of Du Pont “Butacite’”’ polyvinyl butyral 
resin. 

Advantages: Self-sealing tendencies— penetration 
is confined to the area of the actual point of impact, 
and the interlayer of ‘““Butacite’’ tends to seal the 
hole or confine it to small size even under pressure. 
Hole easily and quickly patched in flight with pre- 
pared disc of ““Butacite.”’ 

Shatter resistance—minimum fragmentation. 

Good vision—transparency practically equals that 
of solid acrylic; minimum of ribs and supports. 
Light weight—its specific gravity is less per square 
foot than solid acrylic sheeting which is of equal 
thickness. . 
Formability—same as solid acrylics . . . with excep- 
tion of vacuum drawing, which should not be used 
for deeply drawn structures. 


Mounting— readily adaptable to a variety of tech- 
niques. 


Availability: on any priority rating which secures 
solid “‘Lucite”’ sheeting. Standard thicknesses: 
0.400’’, 0.500’’, 0.625’’, each comprising two layers of 
“Lucite” and one of “Butacite” of approximately 
equal thickness. Other dimensions on special order. 


Laminated by: safety glass companies. Formed by: 
fabricators and airplane companies. 


Development work and unlaminated sheet stock by: 
E. I. du Pont de Nemours & Co. (Inc.), Plastics 
Department, Arlington, N. J. Address inquiries to 
Du Pont in Arlington, or in Canada, to Canadian 
Industries, Ltd., Box 10, Montreal. 


Buy More than Before in the 5th War Loan 
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REED- 
PRENTICE 
Injection 
Molding 
Machine 

10 D -6 oz. 
10D - 8 oz. 





REED-PRENTIC 
Injection Moldin 
Machine 
10 F - 16 oz. 
10 H - 22 oz. 








REED-PRENTICE insection 








MOLDING MACHINES 


The widest range of the most modern equipment 
plus machine tool building experience gained only from 
over seventy-five years of manufacturing go into the 
production of REED-PRENTICE Injection Molding Machines. 
Each of the many highly developed departments straight 
through to the final assembly line, contributes to the 
Reed-Prentice precision and quality of these molding 
machines. 
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REED PRENTICE CORP 


i 
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ARE MANUFACTURED 


A service covering design, manufacture and 
test of molds is also available to REED-PRENTICE 
Injection Machine users, 


Recommendations as to size of machine, price 
of molds and production figures gladly supplied 
on receipt of prints or samples. 








NEW YORK OFFICE 
75 West St. 
New York 6, N. Y. 


CLEVELAND OFFICE 
1213 W. 3rd St. 
Cleveland 13, Ohio 
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There's & lot of truth in the axiom that the handle wags 
the tool. Better handles, better work. Take hold of a 
tool mounted or faced with a Lumarith plastic. You'll 
know why workers appreciate Lumarith’s “feel”, its 
relatively even temperature summer or winter, its 
comfortable “grip”. No splinters! Skockproof! 

WEAR —Lumarith is known for unusual toughness, 
high impact strength, lack of brittleness, good aging 
characteristics. Its dimensional stability and low mois- 


_ ture absorption are important too. 


*Reg. U.S. Pat. On. 


PRODUCTION — Mold ‘em or turn ‘em—there’s a care- 
fully worked out formulation of Lumarith C.A. or Cel- 
luloid* to exactly suit individual needs. Either comes 
clean fromi the mold. Machines precisely to close tol- 
erances. Dark colors are free from “bleeding.” 
Planning ahead? Why not consult our technical serv- 
ice now on your future plastics applications? No obli- 
gation. Celanese Celluloid Corporation, The First 
Name in Plastics, a division of Celanese Corporation 
of America, 180 Madison Avenue, New York City 16. 
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DON'T DO IT! 


Now 

that the band wagon rush 
to plastics 

is On, 

there’s many a heart 


will be broken 


by the failure of products 


to meet expectations. 

Don’t rush in 

where angels fear to tread! 
Find out the facts 

from the nation’s 

largest producer of 
injection-molded 

heavy section pieces. 

We frankly advise 


when not to use plastics. 
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a new jig that 


simplifies 
compression 
testing fe 
of sheet 
material 


BALDWIN PRODUCTS 


Hydraulic presses, Testing equipment, Sceel 
forgings and castings, Diesel-electric loco- 
motives, Diesel engines, Meta! plate fabrica- 
tion, Rolled steel rings, Bronze castings, 
Heavy machine work, Crane wheels, Bending 
rolls, Plate planers, Babbitt metal, Alloy iron 
castings, Briquetting presses 
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This simple inexpensive new jig speeds and facilitates 
the direct determination of compression yield strength 
of a single sheet of material. Sheet is restrained from 
lateral deflection by a number of small rollers. Exten- 
someters are attached to the edge of the sheet. A real 
time-, trouble- and labor-saver for your laboratory 
The Baldwin Locomotive Works, Baldwin Southwark 
Division, Philadelphia, Pa., U.S.A. Offices: Philadel- 
phia, New York, Washington, Boston, Cleveland, 
Chicago, St. Louis, Houston, San Francisco. 
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SOUTHWARK 
TESTING EQUIPMENT 











GREATLY REDUCES Seazcng Wear and 
Replacements ... yet itis as SIMPLE as ABC . . . 


A all radial loads car- 


ried at right angles to the 








roller axis 





3] all thrust loads car- 
ried at right angles to the 





roller axis 





C no oblique compon- 


ents to complicate radial 





and thrust pressures, 








with 


ROLLWAY 


RIGHT-ANGLED LOADING 


Costs pared to the bone! That will be the production slogan 
after the war. And right now— with new designs on your 
boards —is the time to think about new, longer-wearing or 
higher-capacity bearings . . . both for your production ma- 
chinery, and for the products you make. Find out how Roll- 
way’s Right-Angled Bearing Loading will simplify the loads. 
How it will permit smaller housings, heavier pressures, or 
rey bearing life even proportionate combinations of all 
three, 


Rollway Splits the Load, Reduces the Pressures 


Because Rollway Roller Bearings are always loaded at right angles 
to the roller axis, only one load component—either pure radial or pure 
thrust—can bear upon the rollers. That means reduced load pressures 
within easily computed limits, greater resistance to shock, oscillating or 
vibrating loads, and to overloads. No oblique components can raise 
the stresses above the elastic limits. You know the simple forces you are 
dealing with, and you can provide for them adequately. 


SAE and American Standard Metric Sizes 


Rollway has developed many variations of its solid cylindrical 
roller bearings in SAE and American Standard metric sizes, 
each having definite characteristics to meet exacting needs. 

Let us help you to take full advantage of this wide choice of 

and sizes. Just send us your design, or a detailed descrip- 
tion for free, confidential ysis. No obligation. 































BEARING COMPANY, INC., SYRACUSE, NEW YORK 


BEARINGS 
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After Victory... what? Conquering our enemies 
would prove cold satisfaction and Peace would 
indeed seem futile... without the shining prom- 
ise of a better world. Today, all our efforts must 
be bent towards providing our boys on the 
battlefronts with the finest possible weapons 
for Victory. But, we also owe them a return 
ticket from war horrors to a world that has 
been worth fighting and making sacrifices for 
...a world prepared for the Great Homecoming. 

By properly applying the knowledge and skill 
we are gaining, NOW, we can provide the 
solution to a host of postwar problems. In this 


peacetime future, our thermoplastics will offer 





A Return Ticket. 


‘ 


_. from Victory! 


a rich contribution to better living. "Til then, 
they are engaged extensively in hundreds of 
vital war uses. To better prepare yourself for the 
coming transition period, why not let us give 
you the benefit of our continually growing ex- 
perience with the most recent developments in 
materials for molding and extruding thermo- 
plastics. Feel free to call on our engineering and 
creative staffs for help on any 
war or postwar problems. ! Vf, 
Write on your letterhead for the ae 
Injection Molded and Extruded 


© 
Plastics Catalog Il or for the pr wore + ess commnwcnne 
CASPRAGAIS  fubing and iF 


fttings circular.” Made of Saran \ < 
2S 


oe 


ELMER E. MILLS CORPORATION 


j ith, Plastacele, Fibestos, Lucite, 
poem berg eo itis-Plastic, Saran and“ Other 


Lustron, Loalin, Vinylite, M 


153 WEST HURON STREET, CHICAGO 10, 


Crystallite Polystyrene, Styron, 
Thermoplastic Materials 


sLLinols 




















Uncommon Carrier 
















, an cars look alike—but vary 


greatly. For your postwar products, you may 





For Your 
Postwar Products 


need tank cars with completely new specialized 









features. General American will design those 


General American engineers cars and build them with every feature needed 





are ready now to consult 






for product-protection. 
with you—to plan new tank 






cars with every feature need- 






You may require new types of car linings or 
ed to transport your products 






) coatings, special heater coils or insulations un- 
safely. Call or write our 






ve used today. Whatever the need, General Ameri- 
general offices — 135 South , 


LaSalle St., Chicago 90, Ill. 









can tank cars will provide safe, sure, economical 





transportation — to help you solve tomorrow’s 


competitive problems. 





GENERAL 
Vi n 
Nay 


GENERAL AMERICAN TRANSPORTATION 


Builders and Operators of Specialized Railroad Freight Cars * Bulk Liquid Storage Terminals * Pressure Vessels and other 








Welded Equipment * Aerocoach Motor Coaches * Process Equipment of all kinds * Fruit and Vegetable Precooling Service 
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hether your requirements are 15 or 15,000 All dies are made in our own tool room. 
to your specifications. The average problem COMPRESSION MOLDING 
in precision plastics is closely connected TRANSFER MOLDING 
with short-run production. HEAT FORMING 


PRECISION FABRICATION 
We realize this ond ore set up to solve your 
difficult problems regardiess of quantity. In Complete production facilities in all fields of 


fact we do not accept the ordinary long-run, Plastics tnsare . . 


“loose tolerance”, type of molding or fabri- “THE PROPER SOLUTION TO YOUR 
cating. TOUGH PLASTICS PROBLEMS” 


nor? 






* 





Pie ad: 
435 MIDDLENECK ROAD + GREAT NECK,N.Y. ~ Phone: GREAT NECK4054 
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ONLY ONE Keccccd Hoc Screw 
hua hede 2 lreoubbe -Savilig Fut. 


le; Siem Si. i: 
DENOTES PHILLIPS 
RECESS 





The left-hand drawing shows how scientifically the center corners of 
the Phillips Recess are engineered. Instead of being squared, these 
| corners are rounded in a series of flat planes, with every angle and every 
| dimension making a definite contribution to driving efficiency. 

This makes it possible for workers to utilize full turning power — 
| without danger of burring or reaming out the beads of Phillips Screws. 
_ Now examine the right-hand drawing. This shows more scientific 
| engineering. Instead of being tapered to a sharp point that would 
| weaken the screw shank, the Phillips Recess has a nearly flat bottom. 

This makes it possible to set screws up uniformly tight without fear 
of screw beads shearing off. The flat bottom also permitted design of a 
| stronger, longer-lasting driver point. 

Only the Phillips Recess is engineered this way. Only when you 
| specify screws with the Phillips Recessed Head can you get the freedom 
‘from trouble . . . the strength and driving speed these features make 
possible. You can get Phillips Recessed Head Screws in any head style, 


type, or size. 


s PHILLIPS @sc-/SCREWS |= 


. 





Mert Ooi & Wut Co. Port Chester, N. Y. 
Cb... Waterville, Conn. 











WHY IS 


N ITROCELLULOSE } 


THE STANDARD PLASTIC 
FOR TOOTH BRUSHES? 


SANITARY, RESISTS WATER 
ABSORPTION 


HOLDS BRISTLES SECURELY | 
TOUGH, DURABLE. MAR-PROOF 





a THESE ADVANTAGES 
IN ONE LOW-COST PLASTIC 





$O TOUGH $O BEAUTIFUL SO EASILY steno aged 
it is used to make billiard balls. in finish it is used to make luminous pearls. by drilling, punching, sawing, turning, 
(Toughest of all thermoplastics.) ..+ Can even be — ate ai and polished. 
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SO RESISTANT TO CHEMICALS ~~ STABLE SO UNLIMITED IN COLOR 


it is used to make storage battery casings. dimensionally (will not wa rae, swell, possibilities — pastels, vivid opaques, 
shrink) is used for drawing instruments tinted transparencies, and pearl effects. 


a D> 


SO RESILIENT SO CLEAR 
it is the standard for ping-pong balls. it is used for identification card windows. 





SO LOW IN COST 


aces 0 snubs tes undp of Ses pastel, 
yoo xpen 5 Gilahats ond @ elti 








3 





FREE check chart 
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HERCULES POWDER, COMPANY ov-and tech: 


INCORPORATED 


916 Market Street Wilmington 99, Delaware 
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OLD FASHIONED 
MOUSTACHE CUP 





will NEVER be made of 
PLASTICS 


Many items are being made of plastics solely 
because the original and more suitable mate- 
rial is no longer available. When the war is 
over, we will be the first to recommend that 
those manufacturers go back to their pre-war 
materials. 


But there are other items, both parts 
and complete products, for which 
plastics of one kind or another are the 
perfect answer. 


If yours happens to be in that cate- 
gory (or might be—perhaps you're 








not sure) PRECISION engineers will be glad 
indeed to give you complete information— 
tell you what plastic material would be best 
for your use, and how to make the most of 
its particular features. 


Precision Plastics Company offers an 
experienced and complete molding 
service, from creative design, if de- 
sired, through to delivery of the 
finished piece. While we are busy 
now with vital war work, help 
with the planning of your post-war 
plastics is available right now. 


PRECISION 


tale mentite af 


1724 W. INDIANA AVE., PHILADELPHIA, PA. 




















MAPICO 
COLORS 


ARE Peumanent 


...1N Basic Cotors 
AND TINTs 


Have no fear of color change when 
you use Mapico pigments to color 
your plastic products. Whether one 

of the four basic colors is used or a 

tint, the result always is the same—a 
resistance to fading which is one of 
the notable characteristics of these 


pure precipitated oxides of iron. 


The Mapicos are good working pig- 
ments too—chemically and physically 
stable, non-reactive and non-bleed- 
ing. In addition they have high tinc- 
torial strength, fine particle size, and 


are easy fo process, 
+ 


Technical information and samples 
are available for the asking. 


ideals CARBON CO.° BINNEY & SMITH CO. 


MANUFACTURER DISTRIBUTOR 
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MAN-CREATED 
MAN-CONTROLLED 


Through the miracle of chemistry, molecules 

and atoms are arranged and rearranged into 
various patterns, forming different types of 
Plastics. Because Plastics are man-created and 
man-controlled, leadership in the industry will go 
to those firms showing definite creative ability. 


Scientific Testing is the searchlight of those who are now 


working on new molecular combinations in Plastics 
for the World of Tomorrow. At our laboratories, 
Plastics are tested for their chemical and physical. 
properties as well as for their adaptability to 
definite practical requirements in accordance 
with standards. Write for Price List of our entire 
testing service including that on Plastics. 


| STATES TESTING COMPANY, INC. 
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Which comes First in Plastics — PRODUCTION or DESIGN ? 


"Design" you say? 

That seems easy enough—auntil you 
see how production influences design, 
here at Kurz-Kasch. 

Design produces the mold, but the 
mold must be engineered in accord- 
ance with the molding characteristics 
of the material selected, type of pre- 
heating available, molding pressures 
to be used and type of finish desired. 

We solve this ring-around-rosy by 
laying every new production problem 
on the Kurz-Kasch Round Table, 
where your procurement men and our 
expests in Design, Mold-Making, 
Molding and Finishing can all work 
on it together. 

So there isn’t actually any “first” 
here. But there’s a definite end—pre- 


22 MODERN PLASTICS 


on a dependable schedule . . . each 
one worthy of bearing the K-K mold 
mark that’s stood for the best in 
molding since the birth of the plastics 
industry. 

Isn’t that the kind of work you'll 
want? 


THE BRIGHT IDEA you'll want hatched tomorrow ought to be 
incubated today. Right now, let us engineer your plastics parts . . . 
make molds, if possible . . . assure you of that much priority when 
the production jam develops. Ask for a Kurz-Kasch representative. 


WAR BOND PURCHASES ARE ALWAYS “‘FIRSTS''— BOUGHT YOURS TODAY? 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Sales Offices: New York * Chicago * Detroit * indianapolis * Los Angeles * Dallas 
St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 








CELLULOSE PLASTICS ARE TOUGH 2 


At 40°F. below zero, tough Ethyl Cel- Violent impact can’t faze Navy cargo Cast into dies, Ethyl Cellulose shapes 
lulose can be flexed without shattering. carriers of cloth laminated Acetate. metal under crushing pressure. 


CELLULOSE PLASTICS ARE 


High in light transmission, Acetate is For visual clarity, gas-mask lenses are Clarity of cellulose plastics is impera- 
used for aircraft cowling. die cut from polished Acetate. tive in X-ray and other film. 


CELLULOSE PLASTICS ARE FLEXIELE ! 


For flexibility (and toughness) movie Wire insulation of extruded Ethy] Cellu- Flexible bristles for paint brus - s are 
film is made of Acetate or Nitrate. lose is highly flexible, extreme ly tough. now made with Cellulose Acetate. 


ELLULOSE PLASTICS ARE ECONOMICAEL I 


Multiple units, at high speed, result Economical one-shot injection molding No waste with cellulose plastics. Every 
in very low production costs. produces this intricate telephone base. bit of scrap can be re-used. 


H., fy Cl ] ES CELLULOSE ACETATE - CELLULOSE NITRATE - ETHYL CELLULOSE 
For literature and other data address Cellulose Products, Dept. MP-84, 


HERCULES POWDER COMPANY, WILMINGTON 99, DELAWARE 





























Hydraulic . hydraulic presses, 
Power Unit = equipment, 
, industrial applications 
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Quickly and easily installed 
for smooth, reliable, 


continuous operation 





Lh 





MODERN PLASTICS 
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0 Lexington Avenue, New York 17, N. Y 































PROBLEM: 
BOWL 









Versatile is one word for Kysite. Successful is another. This 
remarkable thermo-setting plastic is doing a real job for essential 
Must have lustrous » colors: industries today, and its performance has earned Kysite its place 
wide range of permanen h hor on today’s specification sheets for tomorrow’s products. Here 


both impervious *° rove are some of the reasons. 
vids. 

dling, heat and lig i SHAPES for Kysite forms can be simple or intricate; 

can incorporate permanent metal inserts. Preforming before curing 

insures dimensional stability and saves production, machining, finish- 


P | st oO L ing and assembly operations. 


ps PRACTICAL and varied in application because of 
G R 1 its dielectric and non-reverberating properties, impact strength (4 to 
5 times greater than ordinary plastics), effectiveness under wide tem- 







ond 
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yst be perature variations, and resilient strength. 
Expansion co-efficiem © ith a 
} P lerance “ ATTRACTIVE and light in weight Kysite comes 
i suitable for close to ot be im- in many rich, beautiful colors and lustrous finish; is unaffected by 
metal. Usefulness must # ast boiling water, mild acid solutions, grease and alcohol. 
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SOLUTION: MOLDED PRODUCTS 


Having plastic problems? Perhaps our new Service 


Department can help you. Write us, or tell our sales- 
men your specifications and requirements. Our engineers 


—_- 





can tell you quickly if Keyes can produce the item in 
the long-fibred wood KYS-ITE. If it cannot, we will be glad to suggest the 

— e e . ‘ 

synthetic resin plastic, a po " that ~E de be tre . 


before curing. 
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(Above) 
Part of a battery of 250- 
ton compression presses. 


(Above Right) 

Showing part of a large 
battery of 100-ton compres- 
sion presses. 


—e 
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Compression and Injection Molding 


UNIVERSAL 


PLASTICS CORPORATION 


NEW BRUNSWICK - NEW JERSEY 
Additional Plants at FORDS, N. J. and DUNNELLEN, N. J. 


Main Office Paragon Sales Co., Inc. 
Empire State Building 402 Cherry St., Phila., Pa. 
ew York |, N. Y. June & Company 
Steel Mill Products Co., Inc. 719 New Center Building 
176 W. Adams St., Chicago 3, Ill. Detroit |, Michiga 


(Top Center) 


Main entrance to our Ne 
Brunswick plant. 


(Below) 


Engineering Inspection D 
partment. 





ACCURATE STRESS-STRAIN CURVES” 


oF PLASTIC MATERIALS 
0} BY 








Ta. TINIUS OLSEN TESTING MACHINE CO. 


Proving Every Dey 
thet the Veluwe of 580 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
Testing Depends on 


the Quality of the 
Testing Equipment. PACIFIC SCIENTIFIC COMPANY, Los Angeles, San Francisco, Seattle 


2 


MINE end SMELTER SUPPLY COMPANY, Denver, Colerede 
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CLOSING 


CURIN 








5245 W. San Fernando Rd., Zone 26 


MODERN PLASTICS 





AIRTRONICS Preheaters 


SH 


TIME BY 80% 


TIME BY 50% 





Handles for machine gun control-mechan- 
isms are mighty important these days — and 
when their output can be speeded up by a 
simple electronic device, it’s important news 
to molders of plastic products. This is par- 
ticularly true when the extra production 
needed to meet increased delivery schedules 
was secured without making another die nor 
using another press — but instead was secured 
by the AIRTRONICS preheating of preforms. 


Developed expressly for production mold- 
ers, AIRTRONICS preheaters are complete and 
ready for immediate operation when con- 
nected to a power supply. The simplified 





CLARKE GUN - 


Handle Dota 

Materials: Macerated canvas filled phenoli< 

inserts: Five threaded, and one button housing 

Outside Dimensions: Length - 6”; Width - 24”; Assembled 
Thickness — 1”- 2” 

Weight: Preform — 74 o2.; Finished Product — 









6% oz. 











Former. 


Method Operation 


Preheating by 
Airtronics 

















1 min. 12s 


32 min. 


Closing Time 





Curing Time 








controls, self-contained electrodes, safety de- 
vices—and other advanced features — insure 
dependable operation. 


Investigate the many advantages of equip- 
ping your plant with AIRTRONICS preheaters. 
Find out how you can increase production, 
increase die-life and improve the quality of 
your molded products. 


Send for your copy of new 
bulletin. Clearly shows the 
simplified controls, the 35 sq. 
in. area self-aligning electrodes, 
the safety devices and other ad- 
vanced features. Send for your 
copy today. 








LOS ANGELES 
CHapman 5-3111 


121 W. Wacker Drive, Zone 1 
CHICAGO 
CEntral 8373 


NEW YORK 
STillwell 4-4791 


1% min. 


31-28 Queens Bivd., Long Island City, Zone 1 






ec. 




































rystal-clear PLexic.as, widely used for trans- 
parent bomber noses and many other war- 
essential applications, is well adapted to this 
navigation instrument designed for use on life 
rafts to permit the determination of approximate 


positions without involved calculations, nautical 


almanac, sextant or compass. 


The instrument is also used as a visual aid in 


teaching celestial navigation, for movements of 


the stars can be reproduced exactly as seen from 


any part of the world’s surface. 


Strong, tough, practically unbreakable yet light 
in weight, PLExIcLas is permanently transparent, 
unaffected by aging, weathering or salt water. It 
is easy to fabricate or mold into almost any shape. 


The Hagner Celestial Navigation Instrument— 
constructed entirely of PiLexictas — consists of a 


miniature of the celestial sphere, with names and precise 


locations of the 22 navigational stars, and a world 


globe with all coordinates. It was invented by F. H. 
Hagner, Position Finder Corporation, P. O. Box 
No. 361, Sam Antonio, Texas. 


In addition to its excellent optical properties, 
PLEXIGLAS is a good electrical and thermal insulator. 


Why not investigate how PLExicLas can im- 
prove the appearance or performance of your own 
product? Just call the nearest Rohm & Haas office 
—Philadelphia, Los Angeles, Detroit, Chicago, 
Cleveland, New York. Canadian Distributors: 


Hobbs Glass, Ltd., Montreal. 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS * 


*(Formerly CRYSTALITE Molding Powders) 


Prexictas is the trade-mark, Reg. U.S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company. 


ROM & HAAS 
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From the Douglas Fir Forests and the 


Plastics Industry comes a NEW tested material 


TINIDIEGRIG] Ns | 


THE STABILIZED STRUCTURAL PRODUCT, 


What is INDERON? 


INDERON is a new material, 
combining the advantages of 
two other proven materials 
—fir plywood and plastics. 


and an internal adhesive of 
thermosetting resin. INDER- 





in high-heat, high-pressure 
presses. 


What are the advan- 
tages of INDERON? 


Because INDERON combines 
the best qualities of both 
plastic and plywood, it is 
available in larger sheets and 
can be produced cheaper 
than an ordinary plastic. Yet 
it is permanently insoluble 
and affords.a marked resis- 
tance to chemical or me- 
chanical destructive ele- 
ments. In strength value it 
compares favorably with 
aluminum. It is dimension- 
ally stable, inexpensive, easy 
te work, and requires no 
surface protection. In peace- 
time application it will be 








available iri permanent col- 
ors, designs and patterns— 
all of which will be an in- 
tegral part of the product 
itself! 


How can you plan to 
use INDERON? 


At present, INDERON is 
available only for Army- 
Navy uses. When it is no 
longer so urgently needed 
for war, INDERON will serve 
a wide range of uses in many 
industries. For example: IN- 
DERON is ideal for marine 
application. It will resist salt 
water, terrific strains, im- 
pact blows, abrasion, corro- 
sive and toxic fumes. In the 
building field, INDERON 
will serve as roof, walls, 
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floors and built-ins for to- 
morrow’s homes. It will be 
applied to special packaging, 
to prefabrication, to furni- 
ture, to many another field 
Learn more about INDERON 
—Write NOW! 


Buffelen Lumber & Mfg. Co. 
Tacoma |, Washington 


Washington Veneer Co. 
Olympia, Washington 
manufacture rs 
Chicago Sales Office: 

9 So. Clinton St., Chicago 6 





The machine is built as a self-contained unit. lt operates either manually or 


automatic single-cycle. 


It may be operated by air or by your present hydraulic accumulator system, 
either water or oil. 


Oil temperature is controlled automatically. 
The heat is controlled by the temperature of the material. 


Heating Cylinders are so inexpensive that extras may be carried—saving 
considerable material when changes of color or material are necessary. 


The design of the heating cylinder makes possible the operation of this 
machine at a maximum pressure on material of only 15,000 Ibs. per sq. in. 


A toggle is used to clamp the dies; it is designed to give the “follow-up” 
gained from hydraulic clamping. 


Information on larger machines will be announced later 


For further details please address, Edward R. Knowles, Sales Manager 


PLASTIC MOLDING MACHINERY DIVISION 


proved Faperh techs 
mproved —/aper achinerv 


( . 
( orporation 


NASHUA + NEW HAMPSHIRE 





MOntHot 


VOUT 


VIEWPOINT, 


| 
| 


those formerly 
inaccessible places 


This cleverly designed inspection 
mirror ‘reflects’ those inaccessible 
places. Sturdily constructed, weigh- 
ing one. dunce, this tool is a real 
aid to inspectors. 


Designed and molded for one of the 
largest companies in the world 
today, it is an outstanding example 
of how the Plastic Division of Metal 
Specialty serves its clients. 


We welcome the opportunity to 
serve you. 


METAL SPECIALTY z. PLASTIC OISION 

















POLYETHYLENE 


=A Carbide Production Achievement for the Navy 

















































Important New Plastic Has 

Many Unusual Properties 
A little over two years ago, the U. S. Navy 
learned that the Carbide and Carbon Chem- 
icals Corporation in collaboration with an 
associate company, The Linde Air Products 
Company, had developed a high pressure 
synthesis of a new material, Polyethylene, 
and it was found that this material was ex- 
actly suited to meet the Navy's require- 
ments of an insulation for coaxial cable used 
in radar equipment. 

At the Navy’s request, these two com- 
panies, working together but entirely inde- 
pendent of anyone else, designed in their 
own Engineering Department, and built 
with their own Construction Organization 
a plant to produce polyethylene by a pro- 
cess different from any other commercial 
pt lyethylene process. 

Within thirteen months from the date the 
project was authorized, this plant was pro- 
ducing at 180 per cent of rated capacity. 

At the conclusion of the first full year of 
production the Navy Department told the 
plant: 


“One year ago your plant commenced the produc- 
tion of polyethylene, a component of radio cable 
essential to the efficiency of electronic communica- 
tions units and, therefore, vital to the success of 
naval operations. Production for the year has 





equalled 240 per cent of the rated output for the 
facilities. Everyone engaged in developing the prod- 
uct, planning, engineering, and managing the plant, 
and each of you engaged in producing polyethylene 
may be justly proud of a valuable contribution to 
the war effort.” 

Today, approximately two years after Car- 
bide was given the assignment, this plant is 
producing polyethylene at 600 per cent of 
rated capacity and is providing the Navy's 
requirements of this material for use in co- 
axial cable. 


his advertisement ha n reviewed and approved by 
the I S$. Navy Department) 





Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


UCC 


30 EAST 42nd STREET, NEW YORK 17, N.Y. 


POLYETHYLENE 


=A Carbide Production Achievement for the Navy 
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The Important New Plastic! 
Polyethylene resins have the most favor- 
able electrical characteristics of any plas- 
tic material for use in this electronic 
application. In addition, this new plastic 
material has many other exceptional 
characteristics, which suggest wide- 
spread application in many different 
fields. Polyethylene plastics are tough 
and impact-resistant. They are inherently 
flexible and extensible. They have an ex- 
tremely low water vapor transmission 
coefficient and will absorb an unusually 
low percentage of water. Their chemical 
resistance is outstanding. Polyethylene is 
one of the lightest plastics, so light that 
it will float in water. It maintains its 
valuable properties over a wide range of 
temperature. It remains usable at tem- 
peratures lower than 90 degrees below 
zero, Fahrenheit, and is sufficiently rigid 
for use in temperatures up to 230 deg. F. 

Polyethylene is colorless and translu- 
cent as originally manufactured but it 
can be formulated to produce colored 
products of exceptionally high lustre. 
These products can be fabricated by 
standard processes on existing plastics 
equipment. 

Molded and extruded products, cloth 
coatings, flexible sheeting and film, and 
monofilaments are among the polyethyl- 
ene plastic products which will be avail- 
able in the future. 

Polyethylene plastics are now restric- 
ted to applications covered by WPB 
Limitation Order No. 348. Technical 
data and samples for controlled end uses 
can be obtained by manufacturers with 
plastic-processing equipment by writing 
Plastics Division, Carbide and Carbon 
Chemicals Corporation. 


(This advertisement has been reviewed and approved by 
the U. S. Navy Department) 











Plastics Division 


CARBIDE AND CARBON CHEMICALS CORPORATION 


Unit of Union Carbide and Carbon Corporation 


UCC) 


STREET, NEW YORK 17, N.Y 
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Let BLUE FLASH Tool and Cutter Wheels 
help lighten your load and pick up the time 
lags with their 
1. Cooler cutting ... Bay State’s H9 vitrified 

bond is so tenacious that less is needed to 
hold the abrasive grains...a feature that 
helps wheels cut better ... last longer. 

2. Cleaner and faster cutting... Blue Flash 
wheels have special abrasives designed for 
various tool room grinding |e tay The 
most generally used is Bay State’s “ " 
resulting in a pure white product. For pro- 
duction and duplicate parts grinding, both 
A6 and AA2 abrasives give outstanding 
ees — these products are blue in 
color. 

Bay State makes a complete line of tool 
room grinding wheels for every purpose... 





For Tool Room Bosses Who See Red 


for cemented carbides, for tool salvage, notch- 
ing, fine finishing, small surface grinding, and 
general cutting-off. 

Where extra coolness and fast cutting is 
vital, Bay State’s KOOLPORE wheels, with 
their very open porosity, are getting the call 
in many shops. 

Bay State offers the broadest line, the most 
practical features; fractional grades . . . con- 
trolled porosity; the finest honing and finish- 
ing stones made; expert engineering assist- 
ance to help you get the most from grinding 
— “fit the grit to the grind”. 

Write for additional details and tables on 
Blue Flash Tool and Cutter Wheels. Ask for 
bulletin F. 


BAY STATE ABRASIVE PRODUCTS CO. 
WESTBORO, MASS. 














BLUE A FLASH SRINDING WHEELS 232% 


© GRINDING WHEELS ¥ HONING AND SUPERFINISHING STONES © PORTABLE SNAGGING WHEELS 
MOUNTED WHEELS | AND POINTS f CUT-OFF WHEELS ‘) INSERTED-NUT DISCS ee AND CYLINDERS QO 
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ING a 
Museum | 
of Early | 

American Plastics 
; 


WATERBURY PLASTICS 


When Louis Jacques Mande Daguerre of France perfected his photo- 
graphic process in 1839, he little thought that it would lead to the de- 
velopment of a great American industry. Yet, out of the need to protect 
the sensitive Daguerreotype from fading, composition cases of remark- 
able beauty were created and that was the start of Plastic Molding in this 
country. 

In those pioneer days Waterbury Companies, Inc., then known as The 
Waterbury Button Company, made buttons, mirror frames, checkers 
and dominoes of plastic material. Later on they molded quantities of 
phonograph records. Since then, newer plastics have been developed 
and their use has expanded into hundreds of industries, and countless 
applications now enter into our daily lives. 


Today, Waterbury Companies, Inc., serves American industry with a 
wide variety of plastic products, as well as with metal parts, lighting fix- 
tures, buttons, toys and metal sundries. 


Manufacturers working with this versatile company enjoy the advantages 
and economies that come from having their metal and plastic parts 
made in one plant under one responsibility; molded together when re- 
quired, or assembled in complete units. 


Look to this progressive company for your plastic and metal needs: Six 
complete manufacturing divisions, three laboratories, experienced 
engineers, designers and technicians are ready to serve you. When 
writing address Dept. B. 


BUY MORE WAR BONDS— HASTEN VICTORY 





WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
WATERBURY, CONNECTICUT 
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5000000 lbs. 








Typical of Midland's ability to do the un- 
usual is this mold for a die-cast lock 
strike. Note the difficult angles of the hob 
(left), and the perfect impression in reverse 
in the accurate, completed hobbed cavity. 








, Elmes 3000-Ton Hobbing Press at Midland Die & Engraving Company. Bullet-proot 
slide movement. A compact machine, ruggedly built and thoroughly dependable.! 















In five short years, Midland Die & Engraving Company of Chicago has earned 





a national reputation for precision work on intricate hobbed cavities for “We must have eecurecy, end we get & 


plastics molding and die casting—work that demands experience, skill, and from our Elmes,” says Mr. A. J. (Art) 
Bachner, Midland's president and guiding 
spirit. “That's why our new 1000-ton press 
is geing te be an Elmes, too.” 





utmost accuracy in equipment at every stage of production. 
From the start, Midland hobbed cavities have been sunk on a 3000-ton 
Elmes hydraulic hobbing press, a machine so easy to operate, so instantly and 





unfailingly responsive to control, that operator Jackson manipulates this Elmes presses for compression or transfer 
molding of plastics, and for all types of metal 


titanic 6,000,000-pound force with amazing dexterity and speed. Sinking a . . 
working -— straightening, drawing, forming, 


hardened steel hob into a blank of cold steel is a matter that calls for good forcing—are backed by nearly a century of 


judgment and implicit confidence in the ability and performance of the press, progress in hydraulic equipment. Elmes engi- 
neers can serve you as they have hundreds of 
others. Send for Bulletin No. 5000, “Hydraulic 
Plastic Molding Presses,” or for literature on 
no trouble of any kind and the slide packings have been renewed only once.” pumps, accumulators or any type of metal 


To which President A. J. Bachner adds: “I’ve seen them all. Elmes is the °**i®& Press you need. Recommendations 


: . a and estimates are yours for the asking. 
press for us. It has been a very important element in our success. 


if hobbed cavities are to measure up to Midland’s high standards. 
“We think a lot of our Elmes,” says Supt. Nels Rundgren. “There's been 





ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES, 225 N. Morgan St., Chicago 7, Ill. 


ELMES cauiement 


Also Manufactured in Canada 
METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
























TEXTILE FABRICS 


FOR PLASTIC LAMINATES 


The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles 
are at the service of the plastics industry. 
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DEERING MILLIKEN & COMPANY 


INCORPORATED 


240 CHURCH STREET, NEW YORK 13, N. Y. 


Chicago Sales Office: los Angeles Sale: Office: 
300 West Adoms Street 111 West Seventh Street 


Dallas Sales Office: 
503 Texes Bank Bidg. 






































WILL YOU NEED 


MOLDED PLASTICS ? 


If your new or improved postwar products will 
call for molded plastic parts, we suggest your 
consideration of The General Industries Com- 
pany as a dependable and capable source of 
supply. 

We're among the largest custom molders of 
plastics in the country. We have all kinds of 
equipment for compression, transfer and injec- 
tion molding. We can do big jobs or little ones, 
in any quantities. 

In addition to excellent equipment, we have 
also that experience gained over a long period of 
years and thousands of different kinds of jobs. 
We have engineers who know how to get the 
most out of the various kinds of plastic materials 
. .. to select the one which will work best for a 
specific application. 

And we know mold making. We know how to 
make molds that will turn out the desired shapes 


fast, economically and within specified toler- 


ance limits, with smooth, fine finish. If inserts are 
included . . . well, we’ve done some pretty com- 
plicated parts that called for the utmost in 


ingenuity and resourcefulness. 

Right now, we're busily engaged in molding 
plastics for Uncle Sam. But when that business is 
satisfactorily concluded, we'll again be in the 
market for industrial business from our old cus- 
tomers and, we hope, some new ones. 


THE GENERAL INDUSTRIES COMPANY 
ELYRIA . OHIO 


THE 
ENERAL 


NDUSTRIES 


COMPANY 


MOLDED PLASTICS 


Molded Plastics Division * 


Chicage: Phone Central 8431 
Detroit: Phone Madison 2146 
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Elyria, Ohio 
Milwaukee: Phone Daly 6818 
Philadelphia: Phone Camden 2215 




















A NAME AS OLD AS THE PLASTICS INDUSTRY 
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IF a given job calls for resin... 


IF, is within the very wide 
range of possible, efficient 
resin applications... 


IF it is approached as a speci- 
fication job... 


then a resin precisely adjusted to the 
functional and production requirements 
of that job CAN be obtained. 















MANY RESIN PROBLEMS ARE UNNECESSARY 


E phenols, aldehydes or ketones 
and catalysts from which phe- 
nolic resins are developed can be 
varied in an almost infinite number 
of combinations—to produce resin 
properties exactly fitted to any one 
of a wide variety of applications. 
Hence—when a resin is scientifi- 
cally prepared for one specific appli- 
cation—job tested—and its produc- 
tion stabilized within extremely close 


range of variation—resin “problems” 
are rarely encountered. And ONLY 
THEN is uniform performance 
certain. 

That’s why C.P.C. has specialized 
in the development of resins for spe- 
cific applications. That’s why impor- 
tant industrial users come to C.P.C. 
when contemplating new resin appli- 
cations—or—when a presently used 
resin is not meeting the functional 





TYPICAL 


APPLICATIONS 


in which C.P.C. has solved resin problems for large industrial users 

















CENTRAL PROCESS 
i CORPORATION 


and production requirements of a 
particular job with maximum 
efficiency. 


Dependability in Performance 


C.P.C. stabilizes production of eaci 
specification resin so that performance 
of every shipment delivered is identical 
with the first. The extremely close range 
of variation within which C.P.C. resins 
are held is evidenced by a laboratory 
inspection report 
—with each ship 
ment—showing 
complete chemical! 
characteristics of 
the resin. 











HOW TO GET A BETTER RESIN 


Draw freely upon the knowledge and wide experi- 
ence of C.P.C. We will gladly work with you on any 
resin problem; or discuss with you the possible 
advantage of using resins in any operation or 
process. Write Central Process Corporation, 1401 
Circle Avenue, Forest Park, Illinois. 
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DELIVERIES can be made in tank cars, tank trucks 
or barrels, drums, kegs and carboys from ade- 
quate stocks in principal cities. Consult our 
nearest district office about your requirements. 


Whether for casting, molding or varnish resins, 
casein plastics, or adhesives, the following prop- 
erties of Du Pont Formaldehyde are means to 
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of a faster, more efficient production: 
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ELECTROCHEMICALS 


BETTER THINGS FOR BETTER LIVING. 


LE NOW? | 


Qu Powr FORMALDENVOE 


U.S. P. Solution for Plastics Manufacture 


UNIFORM STREWGTH—Removes much of the uncertainty re- 
garding yields and quality of the finished product. 


HIGH PuriTy—Simplifies consistent production of products 
possessing unvarying properties. 


warer-white color—Permits production of clear, white 
or delicately tinted materials. 


Low acioiry— Minimizes corrosion of apparatus; simplifies 
control of reactions. 


Also available 
PARAFORMALDEHYDE 


Powdered or granular, minimum strength 95% 
HEXAMETHYLENETETRAMINE 


“ U.S. P. Crystals and Technical 






* * : 







Information and technical assistance on the use and handling 
of these materials are available from the Electrochemicals Dept., 
E. I. du Pont de Nemours & Co. 


District Offices: Baltimore, Boston, Charlotte, Chicago, Cleve- 
land, Kansas City,* 


(Inc.), Wilmington 98, Del. 


New York, Philadelphia, San Francisco. 
*Barada & Page, Inc. 


LET'S ALL BACK THE ATTACK! 


DU PONT 


- THROUGH CHEMISTRY 
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Mr. Daniel Szantay, together with three associates, founded The Sinko 
Tool & Mfg. Company twenty-five years ago. With his guidance, the busi- 
ness has grown and prospered. An expert designer and maker of tools, Mr. 
Szantay was also one of America’s pioneers in the field of Injection Molded 
Plastics. Today as the owner of the company, Mr. Szantay continues to 
actively supervise the management of the business. 


INJECTION MOLDING AND METAL STAMPING 








y F,.. 


the change /n name of one of America’s leading manufacturers of Injection Molded 
Plastic parts and products. The Sinko Tool & Manufacturing Company will 
hereafter be known as SANTAY CORPORATION. For many months, 100% of 
our facilities have been operating three shifts a day, producing intricate Thermo- 


plastic Parts and Electro-Mechanical Assemblies for the Army and Navy. In- 


valuable knowledge and experience has been gained, which is bound to be 





reflected in the products we make in the future. Post-war planners are invited to 
consult with our master craftsmen on the simplest or most involved metal or 


thermoplastic part or product. 


~ SANTAY GORPORATION | 


FORMERLY SINKO TOOL & MANUFACTURING CO. 


351-359 NORTH CRAWFORD AVENUE + CHICAGO 24, ILLINOIS 





>INGRELECTRO-MECHANICAL ASSEMBLIES 








transparent plastic tubes 






























Must get Transparent Plastic Tubes Quickly 


Dura offers you transparent acrylic tubes, with our 
guaranteed dura welded seams. Yes, stronger than the 
material itself, proven by test and actual use. This pur- 
chasing agent placed his first order with dura when he 
needed a good tube quickly. 












Four days later our truck <—was on its way with a major 
portion éf the order. Now our P.A. looks more content, 
his worries are over, and he writes us that he cannot 
understand how we filled his needs so quickly. 


















What we did for him is not out of the ordinary. We 
are doing it every day, and can do it for you too. Some 
of our fabricating assignments include: instrument dial 
windows and faces, cowlings, shields, tubes, cylinders 
and numerous other applications requiring light trans- 
mission or specific electronic properties. Send your 
transparent plastic problems to dura. No obligation to 
you, of course. 








Speedy delivery when promised Sn oe 
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dura plastics, inc. ::~: 


Custom fabricating specialists to the aviation, electronic and shipbuilding industries. 











An aluminum ring carries this Plexiglas* 
navigator’s dome, serving as a strong, rigid 
mount in the plane. A plastic seal makes the 
assembly secure and weathertight. It’s an- 
other case of aluminum and plastics working 
together to handle a difficult assignment well. 

By using an extruded aluminum shape for 
the ring, metal is placed exactly where need- 
ed to receive the Plexiglas and its sealing 
ring. The extrusion method of manufacture 
supplements aluminum’s natural light weight 
by making certain that there’s no excess of 


metal employed. Formed and welded into a 


FOR PRODUCT DESIGNERS. . 


Aluminum and Plastics work well as a team 


solid circle, production of this aluminum 
ring goes fast. Costs are moderate. 

Wartime products contain a number of 
similar examples of aluminum and plastic 
teamwork, each material contributing some 
desirable property to the finished product. 
Designers of postwar products are certain 
to find this combination equally valuable. 

Alcoa engineers will gladly give you the 
benefit of their experience in employing alumi- 
num and plastics jointly. Write ALUMINUM 
Company or America, 2175 Gulf Building, 


Pittsburgh 19, Pennsylvania. 


*Registered T. M. of Rohm & Haas Co. 


ALUMINUM 
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Fabric uniformity is such a vital factor in the production of successful laminates that you 
can not allow it to be an unknown quantity. A broad system of laboratory control guides every step in 
the manufacturing of MT. VERNON Extra fabrics. This assures a degree of uniformity which permits 
deep and complete penetration of whatever resins may be employed. You will find it to your advan- 


tage to specify MT. VERNON Extra. 


— 


ER HALSEY COMPANY 


40 WORTH STREET * NEW YORK, N. Y. 
I ID * BOSTON « LOS ANGELES - SAN FRANCISCO 


“ Paden F * ad 























EYE-APPEAL THEY’LL SHOW THE INSIDE 


No matter how few the changes in the exterior lines of the first 
postwar cars—the inside can look entirely different—with INTERIOR 
OF VELON*! 


Never before has such a material been available. With Velon, any 
color is practical. The brightest blue stays bright blue — the lightest 
lavender stays like new. 

That’s because Velon is stainless, and completely non-absorbent. 
One wipe with a damp cloth, and any Velon surface is as bright and 
colorful as new. 

Velon is tough, too. So tough, so resistant to wear, to tears, to 
scuffing or cracking—that as far as we've been able to find out—it 


PRACTICALITY never wears out! 


A wonderful material, this Velon. Adaptable for countless uses. 
And it’s no postwar pipe dream—Velon is being produced today for 
the armed forces. Some day soon it will be available for you. 
ANOTHER CONTRIBUTION TO A BETTER WAY OF LIFE by 
Fi : 











b. the finest in music, listen to the Voice of Firestone, Monday evenings over the entire NBC Network. ‘ P 
Trademark + pronounced VEL-LON 
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HIGH DIELECTRIC STRENGTH 


LOW MOISTURE ABSORPTION 
CORROSION RESISTANCE 


COMPRESSIVE STRENGTH 


TENSILE STRENGTH 


FLEXURAL STRENGTH 


IMPACT STRENGTH 


STABLE OVER A 
WIDE TEMPERATURE RANGE 


Mony More Propertres— Combined 


IGHTNING streaked through ages, 
feared but unchallenged. Then to 
Benjamin Franklin it flashed the an- 


swer to a question that unlocked the 
future of electricity. 


Technical plastics, Synthane for ex- 
ample, have already answered many 
$1 to $64 questions for people who 
make things. And may for you. The 
question, of course, should come be- 
fore the answer—for only you know, 


as you do, what your requirements are. 
If whatever you are working on sug- 
gests a material of excellent electrical 
insulating characteristics, resistance to 
corrosion, mechanical strength, sta- 
bility at usual temperatures, easy ma- 
chineability, or a variety of other 
inter-related properties, our type of 
technical plastics may readily be indi- 
cated. Our latchstring is always out 
to any inquiry. 

Synthane Corporation, Oaks, Penna. 


SYNTHANE TECHNICAL PLASTICS 


SHEETS + RODS - TUBES - FABRICATED PARTS |. + MOLDED-MACERATED 


Pian your present and future products with Synthane Technical Plastics 










































Ths 5 cuanacrenssricatry WUMatt to bock o winner . .. 10 oscribe pre- 
cipitately to vitamins or sulfa drugs or plastics more powers and claims 
than sober research can keep up with. Plastics have their possibilities 
. ++ and their limitations. Good design is the reward of knowing both. 


Plastics are doing many jobs that metals used to do, especially since 
certain critical metal shortages have cropped up. But, basically, plastics 
are not substitute moterials. Correctly applied, they should and do 
stand solely on their own merits. 


INTERESTING COMPARISONS TO PROVE the point can be made between our 
type of plastics—Synthane--and certain metals. Synthane is made by 
applying heat and pressure to paper or fabric impregnated with thermo- 
setting resins. 't is non-metallic, a fact which should at once suggest uses 
fundamentally different from those of metals. Actually, Synthane is an 
excellent electrical insulator, and so you find it in hundreds of radio and 
electrical products and applications, not in place of metal, but to insulate 
meatal. That does not imply Synthane cannot replace metal. As a matter 
of fact, Syathane has taken over for metals in pulleys, bearings, panels, 
structural members, scales, dials. The reasons can usually be traced to 
one or a combination of the many properties of Synthane technical 
plastics. 


OWE OF THE PRINCIPAL REASONS at present is light weight. Synthane has 
@ specific gravity ranging from 1.20 to 1.70, about half that of aluminum, 
less than magnesium. So in many unstressed parts for aircraft Synthane 
is a logical consideration. 


SYNTHANE LAMINATED PLASTICS GENERALLY hove lower mechanical strength 
than metals for a given cross section. For example, an approximate 


comparison might read like this: 













Tensile Strength Compressive Strength 

(p.s.i.) ultimate (p.s.i.) 
Alloyed Aluminum 16,000-60,000 9,000- 47,000 (y) 
Brass 40,000-80,000 28,000-1 26,000 (u) 
Cast Iron 16,000-45,000 80,000-200,000 (u) 
Synthane 8,000—1 2,000 30,000— 50,000 (uv) 


(y—yield strength 
u—ultimate strength) 





A comparison of SYNTHANE TECHNICAL PLASTICS with 
certain metals, debunking a popular notion that plastics 
being ““magic”’ ean be used indiscriminately 


IT 1S IMPORTANT, HOWEVER, TO REMEMBER that on oc weigh? bosis, 
Synthane may be stronger though redesign of a part for plastics may 
be necessary. 


HARDNESS IS A PROPERTY in which another interesting comparison of 
Synthane with metals can be made. Brinell hardness, tested with 500 
Kg. load, 10 mm ball, shows approximately these valves: Alloyed alu- 
minum 45-110, Brass 95-150, magnesium (drawn annealed) 29, an- 
nealed cast iron 77, Synthane 24-40. 


BEHAVIOR UNDER TEMPERATURE CONDITIONS is characteristic of Synthane's 
non-metallic composition. For instance, whereas the thermal conductivity 
of aluminum alloys may range from .20 to .54 calories per second per 
square centimeter per centimeter of thickness per degree C., Synthane's 
thermal conductivity is about .0005 to .0008. The coefficient of thermal 
expansion of Synthane is about .0000140 inches per inch per degree 
F., approximately the same as alloyed aluminum, slightly more than pure 
aluminum, copper, brass. 


CORROSION RESISTANCE IS A SUBJECT of such complications as to tempera- 
ture, degree of concentration, and type of agent that any comparison 
with metals would necessarily be lengthy. Synthane does resist corrosion 
from water, many acids, oils, and salts, and to a greater or lesser extent 
than metals depending on the metal with which it is compared and the 
corrosion conditions. Synthane is extensively used as a corrosion resistant 
material. 


APART FROM ITS PHYSICAL, CHEMICAL, electrical and chemical properties, 
Synthane may be easily and quickly machined by ordinary shop methods, 
a point which may occasionally influence selection when other factors are 
the same. And, just as metals are cast for economy in large quantities, 
so Synthane is available in two molded forms, molded-laminated and 
molded-macerated, for economy of duplication. 


OBVIOUSLY, IN CERTAIN CASES there can be no question of whether to 
use Synthane plastics or a metal such as when the material must be an 
electrical conductor or an electrical insulator. In other cases, weight or 
strength may decide, or corrosion resistance, resilience, hardness, machin- 
ability. Or as often happens, the decision may rest upon the extent to 
which the material required meets many combined specifications. Syn- 
thane technical plastics are usually more desired for their combination 
of properties than for any one specific property for which another specific 
material or metal may be the only logical answer. 








NEW RCI FAST-CURING . . . . 
LOW OR HIGH PRESSURE 
PHENOLIC LAMINATING VARNISHES 


Nos. 5021 and 5022 


RCI’s versatile line of phenolic laminating resins and 
varnishes continues to make news. 


Now comes khaki-colored No. 5021 Plyophen—and its natural- 
colored counterpart No. 5022—to speed production of helmet 
liners, as well as other molded laminates and sheet stock. 
These plyophens will open the way to quicker production of 
many other present and postwar products. 


With these two Plyophens, curing cycles are exceptionally 
fast—as rapid as three minutes with sheets .16 of an inch 
thick. And water resistance and mechanical properties are 
excellent—in drop tests of helmet liners fabricated with No. 
5021 Plyophen and another laminating varnish, the former 
withstood twice the number of drops. 


Add to these properties the fact that these varnishes produce 
odorless laminates, and that 
the water resistance is the 
same with either high or low 
pressure molding—and you 
can readily vision the wide 
usefulness of No. 5021 and No. 
5022 Plyophen. For complete 
details of properties and ap- 
plication write direct to the 
Sales Department. 





WORLD-WIDE | 
DISTRIBUTION | 











REICHHOLD CHEMICALS, INC. 


General Offices and Main Plant, Detroit 20, Michigan 
Other plants: Brooklyn, New York + Elizabeth, New Jersey + South San Francisco, California - Tuscaloosa, Alabama + Liverpool, England + Sydney, Australia 


SYNTHETIC RESINS . INDUSTRIAL CHEMICALS + CHEMICAL COLORS + INDUSTRIAL PLASTICS 
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Before you get going 
on Post-War Production 











New is the time to talk to a P-K Assembly Engi- 
neer. Before your post-war assembly practices 
are set-up, have him check all fastenings and point 
out where you can use the short-cut method — P-K 
Self-tapping Screws — to make savings in time, 
labor and materials. 

One operation makes a fastening with a P-K Self- 
tapping Screw. You just drive it into a plain un- 
tapped hole. You eliminate tapping for machine 


This new “User’s Guide” is 
full of information on 
where and how to use all 
types of P-K Selfstapping 
Serews. File size — fitted 
with wall hanger. Write for 
your copy, and invite a P-K 
Assembly Engineer to call. 
(Or, send details of fasten- 
ing jobs and we'll mail rec- 
ommendations to you.) 
Parker-Kalon Corp., 208 
Varick Street, New York 14. 


screws, and tap expense . . . fumbling with bolts 


and nuts . . . troublesome inserts in plastics . . . 
riveting in hard-to-reach places. Truly a short-cut 
to assembly economy! 

You'll find the P-K Assembly Engineer’s advice 
unbiased. He’ll recommend P-K Screws only when 
they will save time, lower costs, provide stronger 
fastenings. And he'll recommend only the best 
type of Self-tapping Screw for the job, because 
Parker-Kalon makes all types. 

No matter what kind of plastic, or metal, you are 
working with, there’s a P-K Self-tapping Screw 
designed for the job, and you'll find you can adopt 
it to advantage in 7 out of 10 cases. 


PARKER-KALON 
SELF-TAPPING SCREWS 





maeAYY DUTY oscillator tubes are a very desirable 


nucleus for every electronic PF heating generator. 


= this equipment. 


PUNiteD has been the leading producer of such tubes 
= for the most widespread field of RF heating—namely 
=Diathermy. The fluctuating load conditions in this field 
= ore extreme, and have necessitated endless study of 
tube design. This company therefore is a front line 


by Pioneer in tubes for High Frequency electronic heating 


UNITED mercury rectifiers for the power supply are 
also well known,for their rugged design and depend- 
‘able service life. 


The UNITED tubes illustrated are all popular among 
users of High Frequency heating equipment. Write for 


technical data and interchange information where it is 
= 


* 


desired to replace other makes of tubes. 


UNITED ELECTRONICS COMPANY 
NEWARK 2 EES NEW JERSEY 


TRANSMITTING TUBES EXCLUSIVELY SINCE 1934 





MANY SHAPES 


























and wide range of shapes 
and sizes; withstands 
100-ton preforming load. 


No. 20—/for ro pills 












































No. 10—primar- : 
ily for cylindrical . 
shapes, esther solid 


ted; ' ie 
‘ithtends 23-108 © Pills produced by Defiance Plastic Preforming Presses eliminate many a 


preforming load. ~ : , 
rm “production “headache”— because these pills are bigh/y uniform in weight 





and density. 
Preforms in great variety of shapes and sizes can be produced. Weights 


-of tablets can be rapidly changed — without even stopping the machines. 

Designed for greater efficiency in operation. Defiance Machines reduce 
cleaning time. Die costs are cut to a minimum. Positive alignment of punch 
and die means long life. Easy to change colors. Enclosed operating 
mechanism means cleaner material...and cleaner oil for longer machine 
life and less down-time. Speed up your plastic preforming with Defiance- 
engineered efficiency and dependability. Write for more facts. 

Defiance Machine Works, Inc., Defiance, Ohio. 


DEFIANCE re 
Plastic Preforming Presses | 
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POST-WAR PLANNING DEPARTMENT OF 


TAYVILOR FIBRE COMPANT 


LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE- Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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EXTRUSION and 
INJECTION 
MOLDING 


THREADS ... RODS... TUBES ... SHEETS and other FORMS 


SIMPLE, INTRICATE or COMPLEX PARTS or 
INDIVIDUAL ITEMS 


EXTRUSION molding in continuous lengths, 
flexible or rigid in all types of thermoplastics. 


INJECTION molding from expert designing of 
molds to sustained standards of production 
and quality. 


A competent Engineering and Technical Staff at your Service! 


a GLELLUPLASTIC CORPORATION 



















[— 


NEWARK, N. J. 





WEST COAST REPRESENTATIVES: CONTAINER SERVICE CO. 1266 North Western Avenue, los Angeles 27, Ca! 
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ao DEVELOPMENT ENGINEERS... 
MOLDERS. .. RESEARCH MEN... 


POSTWAR 
PLANNERS... 


THE NEW ROPE FIBRE PLASTIC WHICH OFFERS. 


ALLIED PRODUCTS DIVISION 


COLUMBIAN ROPE COMPANY 


AUBURN, N., Y 


% Impact strength on a par with laminates. 
% Wide range of density. 
% Distinctive natural texture. 


%& Combined rigidity and elasticity in the 
same piece. 


Allied Products Division 
COLUMBIAN ROPE CO. 

400.12 Genesee St. 

AUBURN, “The Cordage City,” N. Y. 


Please mail me copy of handbook describing Co-Ro-Lite. 
Nome..... Position 
Compony 

Address 


| State 


Because of the paper shortage, this handbook can be sent a 
to those who name their Company ond position. 











"We have run ihe 
6—ounce machine 
purchased 3 years 





ago continuously, 
24 hours a day. 
We are purchasing 
another machine 
from you." 





authorizing pur 
of additional 
” 


machine the ¢t 


we now have 





operating 





for 14 months 
shutdown on 


is less than 24 


at) +5 ae, Bal 
een 


Sustained production records like these make users of Lester Injection Mold- 


ing Machines come back for more. Like other Lester enthusiasts from coast 


to coast, these two molders have proved for themselves that the Lester 


delivers the kind of performance it is designed and built for. 


Each one of the standard sizes of Lester Injection Molding Machines incor- 
porates all of the features* which are responsible for Lester performance. 
See for yourself why these modern molding machines are preferred when 
economical, profitable production of high quality moldings is required. 


Write or wire for complete data and specifications. 


“Here’s why LESTERS stay on the job... 


@© VERTICAL HEATING CYLINDER witd botiow CENTRAL DIE ADJUSTMENT assures perfect 
injection plunger for bigh beating efficiency. parallelism of die plates. 
© EXTRA, INTERCHANGERBLE HEATING CYLINDERS — @} weEayy ALLOY STEEL BEAM FRAME 
ome N g ves 
for each model widen (pany amp. rigid support to die locking mechanism. 


@© POSITIVE DIE LOCKING boids fas on moid- 
ings to rock-bottom minimum. @ SIZE RANGE—¢, 6, 8, 12, 16 and 22 ounces. 


The 6-ounce Lester is a sturdy, versatile molding machine with the same 
ability for high production as the other models in the Lester line. From the 
small 4-ounce to the time-tested 22-ounce size, each is a true Lester. 


Representatives m Foreign Agents 


NEWYORK CITY - DETROIT DOWDING & DOLL, LTD., 
LEOMINSTER + LOS ANGELES. LONDON, ENGLAND 
SCOTT & HOLLADAY PTY. LTD., 


CHICAGO + CINCINNATI SYDNEY, AUSTRALIA & 
SAN FRANCISCO WELLINGTON, N.Z. 








STYRAMIC HT 


HOW STYRAMIC HT COMPARES WITH OTHER MONSANTO THERMOPLASTICS 





Lustron 


Cerex X-214 


Styramic 


Styramic HT 





Specific gravity 


1.05—1.07 


1.08 


1.358 


1.38 





Clarity 


transporent 
(water white) 


transparent 
(light amber) 


opaque 


transparent 
(water white) 





Color range 


unlimited 


extensive 


grey and 
natural only 


unlimited 





Odor 


none 


none 


none 


none 





Taste 


none 


none 


none 


none 





Rockwell Hardness 


M80—M90 


M100 


M72 


M103 





Burning rate 


slow 


slow 


chars slightly 
but will not burn 


self-extinguishing 





Molding methods 


injection 
compression 
extrusion 


injection 
compression 


injection 
compression 
extrusion 


injection 
compression 
extrusion 





Molding qualities 


excellent 


excellent 


excellent 


excellent 





Machining qualities 


very good 


very good 


very good 


very good 





Tensile strength, p.s.i. 


6,000—7,000 


3,000—3,500 


5,400 





Flexural strength, p.s.i. 


8,000—10,000 


13,750 


6,000—7,000 


8,750 





Impact strength, Izod, 
ft. Ibs. per in. notch 


0.3—0.4 


0.35—0.45 


0.3 


0.27 





Heat distortion points, 
A.S.T.M. 


168°F.—176°F. 


220°F.—230°F. 


184°F.—187°F. 


236°F. 





Water absorption after 
24 hours immersion 


0.05% 


0.30% 


0.046& 


0.03% 





Effect of acids 


none except strong, 
non-oxidizing 
acids attack 


same as 
Lustron 


same as 
Lustron 


same as 
Lustron 





Effect of alkalis 


none 


none 


none 


none 





Solubility 


soluble in aromatic 
and chlorinated 
hydrocarbons 


same as 
Lustron 


same as 
Lustron 


same as 
Lustron 





Effect of hot water 


boiling water dis- 
torts and crazes 


boiling water 
has no effect 


boiling water dis- 
torts and crazes 


boiling water 
has no effect 








Electrical properties 
at low frequencies 
at high frequencies 
at ultra-high frequencies 





excellent 
excelient 
excellent 





good 
good 





excellent 
excellent 
very good 





excellent 
excellent 
excellent 
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NEW THERMOPLASTIC FOR ELECTRONICS 








Developed Especially for High Frequency 
Electrical Insulation ... Has Best Electri- 
cal Properties Ever Attained by a Rigid 
Plastic... Plus ASTM Heat Distortion 
Point of 236°F! 


MONSANTO RESEARCH made plastics history last 
month with announcement of Cerex, the first injection 
molding material ever developed for use at temperatures 
above the boiling point of water. 


This month comes news of still another noteworthy new 
Monsanto material — Styramic HT, a thermoplastic with 
better high frequency electrical insulation properties than any 
previous, rigid plastic, plus an ASTM heat distortion point 
of 236°F! 


Specifically, electrical characteristics of Styramic HT 
are similar to but even better in ultra high and super high 
frequency ranges than those of Lustron polystyrene . . . 
Water absorption is even lower than Lustron's, contrib- 
uting to exceptionally high dimensional stability ... And 
heat resistance is even higher than that of Cerex. 


As a result of this unique combination of properties, small 
quantities of Styramic HT from pilot plant production are 
already being used for war-vital applications in electronic 
instruments, and construction of full plant facilities has 
been authorized. Even when these are completed, however, 
Styramic HT will be available only for direct military 
applications that no other material could fill. 


After victory, Styramic HT will continue to be important 
for high frequency insulation parts and for other jobs where 
its superior properties will contribute to significantly 
improved performance of the finished product. 


As with Cerex, the record-breaking heat resistance of 
Styramic HT is attained with little or no sacrifice in mold- 
ability. Chiefly because it has a sharp melting point, it can 
be injection-molded almost as easily as Lustron and is easily 
extruded by standard techniques. Although molding temper- 
atures, which range from 475° to 550°F., are somewhat 
higher than for materials in wide use, they are still within 
the range of standard injection or extrusion machines. 





True measure of any 
material's heat resist 
ance is its ability to 
hold its shape under 
load at high tempera- 
tures. In the standard 
ASTM heat distortion 
test, therefore, a load 
of 5.5 pounds is applied 
to the 44 x 4 x 5 inch 
test bar while the tem- 
perature is raised until 
deflection at the sam- 
ple’s center reaches 
0.010 inch. 











In this laboratory dem- 
onstration the standard 
ASTM heat distortion 
test has been further 
complicated by placing 
a bar of Styramic HT 
with a 5.5 pound weight 
suspended from its cen- 
ter in boiling water. 
Even under these condi- 
tions, Cerex as well as 
Styramic HT will main- 
tain its dimensions. 











Other outstanding properties of Styramic HT: 
@ an unlimited color range starting with clear transparent 
© an exceptionally hard surface with a Rockwell Hardness 
value of M103 


@ non-flammability, being rated as self-extinguishing when 
subjected to the ASTM tests 


@ excellent chemical resistance, comparable to Lustron 


© good mechanical strength with tensile values very slightly 
less than Lustron and flexural values within the same range. 


Samples and further information on Styramic HT can be 
supplied for important military applications requiring a 
combination of electrical properties, heat resistance and 
moldability that other materials could not supply. Write or 
wire: Monsanto Cuemicat Company, Plastics Division, 
Springfield 2, Massachusetts. 











MONSANTO 

















The broad and versatile family of Monsanto Plastics includes; 
Lustron polystyrenes ¢ Cerex heat resistant thermoplastics ¢ Vyncte 
viny! acetals e Nitron cellulose nitrates ¢ Fibestos cellulose acetates 
Resinox phenolics ¢ Resimene melamines. Forms in which they ore 
supplied include: Sheets ¢ Rods @ Tubes © Molding Compounds 
industrial Resins ¢ Coating Compounds e Vuepak rigid transparent 
pockoging moterials. 
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THIS ADVERTISEMENT ‘IS ADDRESSED 


TO FIVE CONCERNS 


EACH NEEDING *500,000-TOMORROW! 





IS is probably the most forthright 
advertisement ever published by a con- 
servative financial House. And advisedly so. 


The tempo of the day and the temper of 
industry's needs, under the lash of war, call 
for unvarnished words and shirt-sleeve facts. 


Accordingly, we say that you can have 
our check for $500,000*...more, if you need 
more...less, ifless is called for; on a basis that 
will solve rather than involve your problems. 
And you can have it in an incredibly short 
time—if there isa reasonable relationship be- 
tween your worth and the amount of money 
required. And provided we can help you make 
mony with reasonable safety to ourselves. 


Whether you want to use this money to 
pay heavy taxes, purchase needed equip- 


ment, buy out a partner, handle more busi- 
ness with your present capital ...or for any 
other vially important purpose... you 
will be free to follow through with your 
plans without the need for repaying this 
money at the expense of your operation. 


Under our plan of financing, current ratios 
are not the controlling factor. The cash 
you get from us, under ordinary conditions, 
will be at your disposal indefinitely. In 


effect, it serves as capital money. 


Frankly, our charges are higher than 
bank rates. But figured on the basis of end- 
results, extremely reasonable. 


You may communicate with us in strictest 


confidence regarding our ability to meet your 
specific needs. Write, phone or wire today. 


*]n 1943 our volume exceeded $200,000,000 














WALTER E. HELLER & COMPANY 


Factors ...Sales Financing—Installment Financing—Rediscounting 
ESTABLISHED 1919 
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105 WEST ADAMS ST., CHICAGO 90, ILL. + 60 EAST 42ND ST., NEW YORK 17, N.Y. 



















































Ever wonder 


what this symbol means? 


[ee ancient alchemist would recognize it as an 

adaptation of his symbol for a gum or resin. 
The skilled technician of today will recognize it as 
his assurance of satisfaction in synthetic resins. The 
far-sighted business man recognizes the trade-mark 
of The Resinous Products & Chemical Company as 
a sign of progress—symbol of newer developments 
in synthetic resins. 


COATINGS _ The AmpErots, introduced by The 
Resinous Products & Chemical Company in 1926, 
first made possible the production of 4-hour enamels. 
Today AMBEROL, DURAPLEX, PARAPLEX, AQUAPLEX, 
UrorMitEe and AcrYLOID occupy leading positions 
in the protective and decorative coatings field. 


PLYWOOD _ Teco Resin Film, introduced in 1935, 
was the first adhesive to permit the production of 
completely waterproof plywood. Today, Teco still 
stands first in acceptance for the bonding of air- 
craft and marine plywood...and remains the only 
adhesive for use on very thin veneers. 


PROCESS INDUSTRIES __ 1). Awsrrulre Ion Ex- 


change Resins offered the first means of producing 
deionized water at low cost...provided new tools 
for such applications as the purification of chemicals 
and the recovery of vitamins. 


i@ Oey BOL ER 


AMBEROL, DURAPLEX, PARAPLEX, AQUAPLEX, UFORMITE, ACRYLOID, TEGO, and AMBERLITE are trade-marks, Reg. U.S, Pat. OF. 
Represented by Cia. Rohm y Haas, S.R.L., Carlos Pellegrini 331, Buenos Aires, Argentina, and ageats in principal South American cities, 
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PAPER _ ‘The Urormrres in 1932 revolutionized 
the preparation of decorative laminated wall panel- 
ing and table tops, next found use in imparting 
crush resistance and permanent finish to textiles. 
were followed by organic soluble types for coatings, 
and in 1938 originated the use of resins in improv- 
ing wet strength of paper, fibre and corrugated board. 


PLASTICIZING APPLICATIONS _ any new ma- 


terials for plasticizing nitrocellulose and viny] resins, 
modifying rubber, and for specialized applications, 
were also first developed by The Resinous Products 
& Chemical Company. Among these plasticizers, 
the PARAPLEXEs are particularly noteworthy. 


Whatever the problem in these various fields, if 
there is need for synthetic resins, consult The Resi- 
nous Products & Chemical Company. The familiar 
octagonal trade-mark of this synthetic resin pioneer 
is your assurance of quality, reliability and progress. 





3 awards to The Resinous 
Preducts & Chemical Com- 
pany and its associated firms, 
Rohm & Haas Company and 
Charles Lennig & Company, 










PRODUCTS 


& CHEMICAL Ct IMPANY 


WASHINGTON SQUARE, PHI 


(DELPHIA 5, P 

















WE ARE PROUD TO ANNOUNCE 
THAT THE | 


ARMY-NAVY °E" 


WAS AWARDED TO US ON 
Fut 42, 1944 


* | 
PLASTIC & DIE CAST PRODUCTS CORP. 


ROY L. PEAT, President r 
1010 E. 62nd ST. ¢ LOS ANGELES 1, CALIF. © ADAMS 8291 ; 














THE TRANSFER MOLDING process saves, among other things, considerable time 
in the molding process. Depending on the job and the type of mold required, it can 


be either a semi-automatic or a completely automatic process. 


In either case, its unique handling of thermosetting materials in a plastic state enables 
the molder to turn out perfect pieces in a minimum of time. Cycles as low as 20 seconds 
have been recorded. The accountant can quickly transform this decreased press-time 

into increased production per press and per 


mold cavity. 


This fact, combined with the lessened mold 
wear and consequent lower mold mainte- 
nance cost of the TRANSFER MOLDING 
process, are two of the reasons why more 


molders are turning to this method. 





| POLYSTYRENE 


Total pressure on polystyrene sheet, rod or 
tube is generally unimportant. Stress per unit 
of area over the contact surface is important. 
Polystyrene has a short time ultimate strength 
of from 7000 to 9000 p.s.i., but stresses of about 
half this value will cause “‘crazing’’ if applied too 
long. For this reason, care should be used in 
tightening clamping devices. 

All surfaces should be carefully wiped, to 
prevent chips being clamped between the metal 
clamping surface and the polystyrene to be 
held. Covering the clamping surface with a thin 
rubber strip will aid in spreading the pressure 
over a large area. 

Before constructing a jig, study the piece so 
that clamping pressures will not be concentrated 
at some remote point by previously machined 
holes or slots. 

Steel is 70 times as stiff as polystyrene. Steel 
parts, such as automatic chucks or colletts, 
which must close to a definite position should be 
set very carefully, to avoid crushing. For the 
same reason, machining at the outer end of a 
long overhang must be done so that stress con- 
centration at the outboard end of the collett 
will not damage the next piece machined. 

Hand-fed drills on semi-automatic lathes, 


diameter or less, should be 


especially when \%& 
mounted in a spring retained holder, so they will 
vield rather than be forced into the work if the 


operator overfeeds it. 

In general, “crazing” due to cold flow, which 
can be caused by ignoring these cautions, can 
be prevented by properly planned sequence, well 
sharpened and properly shaped tools, and the 
avoidance of overfeeding. Bumping parts with 
heavy materials and rough handling of large 
pieces should also be avoided. 

Where strains have been caused by cold flow 
or surface overheating, parts should be annealed 
as soon as possible after machining, to eliminate 
any tendency toward subsequent “crazing.” 

















TYPE OG 
LOUIS ALLIS 
OPEN “PROTECTED” MOTORS 


Frame 225 ItHustrated 


Available Now — 44 Complete Line 


Type OG Louis Allis motors have given a splended 
account of themselves in the war program for over two 
years—they are not a new’ line—They have been tried 
and proven in the most exacting and critical work of the 
present war effort. 


These motors are now available in a complete line—in 


AC they are available from 2 to 500 HP and in DC 
from *%4 to 200 HP. 


THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 
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Simple, Sturdy, Precision Construction Throughout. 


Every part of the Louis Allis Type OG open “protected” motors 
are carefully engineered and precision built to assure long life of 
dependable service on the tough jobs. 


Fourteen points of in-built quality construction are pointed out in 
the above disassembled view. Upon request a copy of new fully 
descriptive bulletin will be sent. 





THE LOUIS ALLIS CO., MILWAUKEE 7, WIS. 











CELLULOSE NITRATE. 













Nixon C/N (Cellulose Nitrate) is a really tough plastic. 
it has “what it takes” to resist impact and wear. It is 
ideal for hammer heads, tool handles, fountain pens 
and pencils, piano keys, toys, etc. It is available in 
sheets, rods and tubes. This versatile, colorful plastic may 
meet your requirements perfectly. NIXON NITRATION 
WORKS, Nixon, New Jersey. 
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NORTHWEST PLASTICS INDUSTRIES « 921 Terminal Sales Bldg., Portland, Ore. + 415 Fourth Cherry Bldg., Seattle, Washington 


HOBBS GLASS, LTD., Canadian Distributors — Quebec + Montreal + Ottawa « Toronto + Hamilton + Brantford « London « Windsor 
Winnipeg « Moose Jaw + Saskatoon + Vancouver + Victoria 













WIRE to TOKYO 


The Signal Corps is getting it 
through mile by tortuous mile 


COMMUNICATIONS 


Must get through ...in spite of cold, heat, 
humidity, dryness, or the enemy. Communica- 
tions is one of the deciding factors in quickly 
getting the most men and equipment where 
they can accomplish the greatest good. 


RADIO ... TELEPHONE... TELEGRAPH 


All have a vital role in the giant web of communications which 
is the unseen hand guiding the destiny of our fighting men in 
every sphere of action. All of this communications equipment 
depends on ELECTRICAL INSULATING MATERIALS for 


its successful operation. 


CONTINENTAL-DIAMOND $i; making thousands 


of insulating parts for Military Communications Equipment. 


Parts fabricated from C-D insulating materials engineered to 


remain stable from 70°F. below zero to 160°F. above zero. 


ty 





A few of the many C-D insulating parts being made for War Equipment from C-D products 
DILECTO...DILECTENE ... VULCOID ... DIAMOND FIBRE .. . MICABOND . . . CELORON. 
Complete technical data is available in bulletin GF. Write for it soday on your ents letterhead. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
| Raa West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 


| ondine TA Sa exes pad FA COMPANY 


ed Plastics since 1911—NEWARK 28 «DELAWARE 

























































qnd technical help 0° 
gilable here- Write 
Thermex Division. 


to The Girdler Corporation, 








FREQUENCY 


TRIAL HIGH 
QuipMeEnt 
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THE FIRST ynous 
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GOOD NEIGHBORS LEARN GOOD PLASTICS 



















ee 


The new generation of our Latin Ameri- It is gratifying to us that students have 
can neighbors is vitally concerned with come from many parts of the world to 


=. 


the industrial future. Typical is Fortu- study at Plastics Institute. It is an indica- Co 
nato Portilla Delgado, a successful young _ tion that the training we give is valuable il 
businessman of Arequipa, Peru, who not only to the student, but to the indus- - 


realizes the importance of plastics in try he serves. We shall continue to ex- 
coming developments and has come to pand our comprehensive and practical 
America to study at Plastics Institute. training, enabling our graduates to make 
Sefior Delgado feels that a knowledge of a real contribution to the development of 
plastics is mandatory to an intelligent the plastics industry. Inquiries regarding 
approach to future manufacturing pro- our resident and home study courses are 
cedure in his country. invited. 


Seti ee a 
: _ -- —_— ~ — 





INDUSTRIES TECHNICAL 
Lane. + tek. F £ 


Francis A. Gudger, President —- John Delmonte, Technical Director 
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NEW YORK 17, N. Y., 122 EAST 42ND ST. ® CHICAGO 1, ILL, 221 NORTH LASALLE ST. * LOS ANGELES 4, CALIF., 186 SOUTH ALVARADO ST. 
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ALUMINUM 
Cordo- Bonded 


to 


PLYWOOD 


(Resin-Bonded Fir Plywood) 


1500 Ibs. 
CONCENTRATED 


BEAM 


Cordo-Bond 


INTACT 





Actual Photograph 


CORDO-BOND Adhesives may be able to 
solve some of your present or post-war prob- 
lems in bonding metal, plastics, wood, glass, 
paper, cloth or leather. Please write, giving 
details for specific analysis or request Cata- 
logue outlining CORDO-BOND Adhesives, 


uses, characteristics, bonding processes. 


CORDO CHEMICAL CORPORATION 
34 Smith St., Norwalk, Conn. re 
INDUSTRIAL COATINGS « FINISHES 
INDUSTRIAL ADHESIVES 
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H & D Little Packaging Library—FREE on Request 


Packaging war goods — that’s the all-important 
task of H & D today, BUT H & D’s war-time 
activities are bringing a wealth of valuable ex- 
periences, and an abundance of new packaging 
skills and techniques that will have a great and 
good effect on the progress of post-Victory pack- 
aging. 

With packaging trends constantly changing 
and packaging materials under continuous de- 
velopment, H & D published its Little Packaging 
Library to make your entire packaging procedure 
more efficient. The “Library” presents the pack- 
aging experience of hundreds of manufacturers 
and contains many real contributions to im- 


proved packaging and shipping methods to 
savings in materials, manpower, machinery and 
transportation facilities. 


Whatever your packaging assignments are 
today — whatever they will be tomorrow, these 
booklets will prove of value to you and your 
organization. The booklets are FREE without 
obligation — write for as many sets as you need. 
Address Hinde & Dauch, 4475 Decatur Street, 


Sandusky, Ohio. 
. @ s 
FACTORIES: in Baltimore ¢ Boston ¢ Buffalo ¢ Chicago 
Cleveland ¢ Detroit ¢ Gloucester, N. J. © Hoboken 
Kansas City * Lenoir, N.C. © Montreal * Richmond 
St. Louis ¢ Sandusky, Ohio « Toronto 


HINDE & DAUCH 


CORRUGATED SHIPPING BOXES 


AUTHORITY ON PACKAGING 
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Tomorrow’s Headlines in Plastics Come From Eclipse Today! 














PLASTIC? ENTHUSIASTIC... FANTASTIC! 


ANY QLD PLASTIC MOLDING CO. | 





























C (CENSORED) ) HOT TIP 


ANY OLD PLASTIC MOLDING 
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| 1F YOU ARE THINKING OF PLASTIC PARTS 
LEADERSHIP ' LARGER THAN ANY PRESENTLY MANUFACTURED... 


In the past, many product parts were considered fantastic in plastic, solely 
because of their large size. This is no longer true. We, at Eclipse, did some 
dreaming and planning and installed new moulding equipment, capable of 
producing plastic parts larger than any presently manufactured. 




















Here, then, may be one answer to the plans of your Design Engineers, and 
to the leadership dreams of your Sales Manager. At any rate, it costs you 
nothing to find out. Our new equipment, new facilities, and experienced 
“know-how” are available for your planning, ready to work with you. 
















NOTE: A complete 
fabricating department is operating, 
producing completed assemblies. This too, 







FACILITIES: Compression, Injection, Extrusion, Fab- 


b t f Abend ; , . . 
Ss . rication, Combination Assembly, Design Assistance. 
preduction problems. a 





‘ 4 
rf 
, Eclipse Moulded Products Company 


s COMPRESSION © INJECTION © EXTRUSION MOULDING IN ALL PLASTIC MATERIALS 
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NATIONAL SCREW FASTENERS... 


Screws, Bolts, Nuts and Inserts have been 





thoroughly tested and approved by industry 


in an ever-increasing variety of applications. 





Fasteners for Plastics...made right to hold tight 










National Screw fastening devices variety of applications. Thus, we 
have gained wide approval in indus- may be able to solve your problem. 
try for their top-flight quality—for While we can’t promise to supply 
their rugged ability to HOLD your needs at present, we can and 
TIGHT under most trying con- will give you the full benefit of our 
ditions. long years of practical experience. 
Perhaps you have a fastening prob- May we hear from you today? 





lem which has been bothering you 





for a long time—which needs a satis- 
factory solution now. We have serv- 


ed industry for 55 years in an endless 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 




















AUGUST 1944 





AX @) BD) sd SO od vn toe Os: 


VOLUME 21 





NUMBER 1 2 


Extrusion blowing of thermoplastics 


by HENRY GRIFFITHS* 


VER a period of years, one large New England company 
has directed much of its development effort toward the 
successful handling of polystyrene. This development work, 
chiefly in the field of extrusion, has culminated in the produc 
tion of highly flexible polystyrene sheet and fiber as well as 
various forms of continuously extruded rod and tube. The 
production of very heavy sections of polystyrene, with 
diameters of 3 to 4 in. and more, held to within microscopi 
cally close tolerances, is another of the company's develop 
ments of which very little is known outside the immediate 
circle of their strategic war customers. A further refinement 
of the heavy section production is a section whose diameter 
is not constant. Numerous solid shapes with varying diam 
eters have been successfully produced although much re 
search and development work is still being devoted to the 
ultimate improvement of these special sections 
Many of the above-mentioned products have been de 


veloped through the medium, in one form or another, of con 


* Plax Corporation. 


These bottles, Christmas tree balls and toilet float are 


p % 








tinuous extrusion. This same company has also developed 
automatic processes and apparatus for the production of 
blown plastic articles such as bottles and other types of con 
tainers in which the extrusion principle is utilized 

While the principles of the old art of glass blowing are 
somewhat similar to those of the blowing of plastics, the vast 
diflerence between the two materials makes the techniques 
and ‘“‘know-how”’ of the former process inapplicable to the 
latter. Consequently new processes and equipment were 
required. Some seven years of concentrated development 
work were necessary before the manufacturer was satisfied 
that the basic principles of the blowing and extrusion of 
plastics had been fundamentally developed 

Celluloid, for example, has been blown for years by clamp 
ing two sheets of material between two split halves of the 
mold, softening it by heat and forcing it out agaimst the 
However, this is not an automat« 
Several 


mold with air pressure 
process and requires much hand labor and time 


plastics companies have done a great deal of development 


representative of extruded and blown thermoplastic articles 











work which involves injection molding a slug of material 
around a hollow core, then transferring core and slug to a so- 
called blowing mold in which they are tightly clamped. Air 
pressure of approximately 80 p.s.i. then stretches, forces and 
literally blows the softened plastic material out against the 
contours of the blowing mold. When the plastic canteen for 
the U. S. Army was in its experimental stage, its production 
was attempted along these lines. Due to many factors, the 
blown version of thisitem was never satisfactory, but there 
is no doubt that it could have been successfully produced if 
many discouraging circumstances had not intervened 

On the other hand, extruded and blown articles which the 
New England company has had in production for some 
years have worked out well. After the process was developed, 
various bottles were successfully produced, but difficulties 
were encountered in marketing them because the properties 
and cost of the plastics did not adequately meet the require 
ments for container uses. However, a ready market was 
found for Christmas tree balls which, because of the avail- 
ability of cellulose acetate at that time, could be produced in 
very large quantities. Millions of the balls were sold, but 
such items had to be eliminated from production because 
of the strict allocation of thermoplastic materials. Toilet 
floats have also been produced in large quantities for use in 
place of copper floats in toilet tanks—replacing a more critical 
material during the period when Army camps were being 
built and defense housing was at its height. 

At the same time much work was done with the Armed 
Services in the development of plastic containers to meet 
medicinal and related needs. Naturally, sterilization of the 
containers presented a problem, since none of the thermo 
plastics could be sterilized by live steam. The application 
of ultraviolet light offered a means by which the bottles 
could be sterilized quickly and commercially. Thus bottles 
became available to pharmaceutical and cosmetic fields. 


PHOTOS COURTESY PLAX CORP 


The compary describes its machine for blowing hollow 
articles from plastic materials as follows: “It blows hollow 
articles from plastic materials by first forming a shape and 
then blowing this hollow shape or bubble ina mold. Molding 
powder is fed into a heating and extruding unit in which it is 
compacted and softened. The heat-softened plastic is given 
a tubular shape and extruded through the extrusion head or 
nozzle. The moment the extruded hollow shape or bubble 
is of the right size and shape, a mold is closed around it and 
fluid pressure admitted to the hollow shape to cause it to 
expand in the mold. A knife operates to sever the extruded 
and blown shape from the extrusion nozzle and the mold 
moves away from the nozzle. Another mold immediately 
moves into position in registry with the nozzle, ready to re 
ceive the next hollow shape or bubble which is extruded and 
formed. The molds travel to a delivery station where the 
blown articles are discharged. 

The type of machine shown in Figs. 2 to 4 provides an inter 
esting arrangement for severing the hollow shapes from the 
extruding head or nozzle. For this purpose, the heating and 
extruding unit is mounted on a pivot so that the discharge 
or nozzle end of the unit may be moved up and down. This 
up-and-down movement is utilized to project and retract a 
knife blade which performs the severing operation. The 
machine is adapted to a wide variety of sizes and shapes of 
molds for the production of various types of articles. It is 
capable of producing these articles from a large number of 
molding compounds. The method of operation requires 
special treatment of the molding compounds to prevent 
bubbles forming in the material as it is extruded. In some 
cases, special cooling of the articles is necessary to insure that 
they will retain the shape of the molds. 

Figure 2 is a side view of the blowing machine, showing its 
general construction. The rotating table mounting the four 
blow molds is at left center, while a special set-up for cooling 
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the parts stands at the right. In this cooling unit, spray 
nozzles mounted directly above a moving belt serve to cool 
the articles as they are carried away from the delivery end 
of the machine. The heating anc extruding section of the 
unit is in the left background, parallel to cooling chamber. 

Figure 3 is a close-up of the extrusion head and one split 
blow mold. This photograph shows the formation of a 
bubble. for the production of a large bottle. The bubble, 
which ha# been extruded and blown to its present size and 
shape in the atmosphere, is about to be tightly enclosed in 
the mold. The blowing will then proceed until the bubble 
has taken the exact outside contour of the mold. Fitting 
smoothly at each point, the bubble is formed into a bottle, 
including the formation of the neck and outside threads. 

After the cut-off operation has been completed, this mold 
with the blown bottle enclosed within it, indexes to the second 
station. At this point a water connection is made automati 
cally, and cooling water is forced through various channels 
in the mold to hasten the setting or hardening of the material 
The details of this cooling vary widely according to the size 
and shape of the blown article. -As a matter of fact, in some 
cases it is understood that no forced cooling is necessary. 
While indexing to the next station, the hinged mold opens 
so that, when it finally reaches the third stage in the opera 
tion, the bottle is held merely by the lower plug which 
formed its bottom surface 

Figure 4 shows the mold in the open position with the 
bottle suspended just below a vertical knock-out pin. . This 
pin breaks the bottle loose from the lower plug-and starts it 
down the delivery chute shown in Fig. 2. Then the mold, still 
in the open position, proceeds back to Station 1, ready to re 
ceive another bubble. v 

A major advantage of the plastic containers produced 
by this blowing process is their great saving in weight. By 
a rough rule of thumb, a plastic bottle is said to weigh ap 
proximately one-third as much as a bottle made of glass. 
In addition, because of the thinner wall section possible with 
plastics, the plastic bottle will occupy less space than a similar 
glass bottle. Good strength characteristics are another 
feature, with the cellulosic plastic containers being somewhat 
better in this respect than those blown from polystyrene. 

Because of their light weight, plastic containers have at this 
particular time found use in the shipment by air of various 
drugs and vitamins to all parts of the world. Wherever 
long-distance air shipments are concerned, it has been esti- 
mated that the cost of the lighter plastic container plus the 
cost of air transportation is less than the lower cost of the 
glass container plus the higher cost of its transportation by 
air. As a result, a far greater number of the light plastic 
containers may be carried by air transport than would be 
possible with the higher and somewhat bulkier glass con- 
tainer. Naturally this is a strategic factor which is of vital 
importance today. 

As is well known, there is no plastic which is completely 
satisfactory for every purpose. For instance, in one applica- 
tion the Navy found it advisable to use a styrene-type con- 
tainer as a replacement for glass. This is because of the fact 
that, while the styrene container can be shattered, the effects 
of the shattering would be negligible should the fragments 
come in contact with officers and‘men. If moisture protec- 
tion had not been an important factor in this particular appli- 
cation, the Navy would have used a cellulose acetate con- 
tainer because of its better strength characteristics. 

When polystyrene is used as a container material, it suffers 
in comparison with cellulose acetate (Please turn to page 166) 





ide view of the’ blowing machine. 3—Close-up of 
extrusion head and one split blow mold shows the forma- 
tion of a bubble fora large bottle. 4--The finished plastic 


bottle is suspended just below a vertical knock-out pin 
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ALL PHOTOS. COURTESY PARAMOUNT RULBER CO 


by LE GRAND DALY* 


Cy, THE 15 million men and women in the Army, Navy 
and Marine Corps, many are wearing helmets for the 
first time. Of course, not all of the helmets worn in military 
service are made of plastic. Byt the idea of wearing helmets as 
protection for the head is certainly one with which many 
persons will be familiar when they return to civilian life. To 
make these postwar helmets as comfortable as possible 
without sacrificing any of the safety qualities, the Paramount 
Rubber Co., while still engaged in military and high-priority 
manufacture of plastic sun and safety helmets, has under 
taken production of several new designs (Fig. 1). 

Safety, comfort and fit are the three major considerations 
in the design of these helmets. Safety, the feature that has 
guided the development of the integral parts which go to 
make up the completed helmet, can be controlled since it is 
possible to rate the helmet exactly for the stresses it is ex- 
pected to encounter. Comfort and fit, however, are not so 
easy to reduce to formulas. 

To improve the comfort of the new plastic helmets, special 
attention has been given to the biological factors that enter 
into design. Since the greatest cranial variation occurs 
behind the ears, it is in this space that difficulty in fitting is 
experienced. To meet this condition, the back part of the 
helmet has been made larger (Fig. 3). From the ears for- 
ward, heads tend to follow a fairly regular pattern. 

In this connection, the theory behind the design of safety 
helmets is interesting. To provide adequate safety margins, 
there must be enough space between the suspension and the 
outer shell of the helmet so that atime interval exists between 
the moment a blow strikes the outer shell and the time it 
reaches the cranium. This lag provides time for the head 
to start moving in the direction of the blow—thus cushioning 
the shock. However, the helmet must be strong enough to 
absorb the major part of the blow and the resulting damage. 

From the point of view of comfort, it is important that the 
temperature inside a helmet be as cool as possible. Tests 
carried on by company technicians revealed that substantial 
reduction in the inside temperatures of the helmets is ob- 

* President and general manager, Paramount Rubber Co, 


tained by metal plating the outside surface. Additional 
experiments are now being Conducted using powdered metal 
and some form of resin adhesive. 
At present the company is manufacturing in commercial 

quantities, four types of plastic safety helmets 

Model C-80—80 ft.-Ib. impact, weight 12 oz 

Model D-—40 (miner’s cap)—40 ft.-Ib. impact, weight 
8 OZ. 
Model M (sun helmet)—20 ft.-lb. impact, weight 8 oz 
Model F-100 (firemen’s helmet)—100 ft.-Ib. impact, 
weight 20 oz. 


The standard 12-0z. sun helmet, which has an impact 


strength of 80 ft.-lb., is a laminate of impregnated 8-07 
enamelling duck. The resin is of the low-temperatur: 
formaldehyde type with an impregnation of 52 percent. The 
10 separate pieces of impregnated material which go to mak« 
up the crown of the hat are cut in deeply serrated patterns 


(Fig. 2) which give the effect of long supporting members 
reaching from brim to crown. The crown is given further 


1—The laminated plastic helmets are now produced in 4 
models. Reading from left to right, these are the firemen’s 
helmet, the miner’s head guard, the combat helmet 
liner and the sun or safety helmet. 2—Ten different 
patterns of impregnated material are used in each helmet 
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strengthening by the addition of specially designed laminated 
sections which serve to anchor the supporting members of the 
main body of the helmet. 

For the forming operation the die-cut pieces are assembled 
in an old helmet shell. When the various thicknesses of 
impregnated cloth have been loosely put in place, the as- 
sembled laminates are transferred to the low-pressure presses. 
As can be seen in Fig. 5, sheets of cellophane are inserted 
inside the lay-up just prior to molding. These are removed 
after the helmets have been formed. Placed in gas-heated 
molds, the helmets are molded by the rubber-bag process 
under a pressure of 250 Ib. at a temperature of 300 degrees. 

Fundamental in the manufacturing process, is the necessity 
of using only sufficient pressure to form the resin with which 
the laminates are impregnated without crushing the fibers 
which constitute the material. To depart from this principle 
is to weaken the resulting product. A molding cycle of 4 min. 
has been found adequate. 

It has been found necessary to “breathe’’ the laminate 


3—This cutaway section of a safety helmet shows the 
extra air space left in the rear of the helmet to accom- 
modate variations in head size which usually occur behind 
the ears. The use of an adjustable headband allows a 
few stock patterns to be fitted to a wide range of sizes 


during the molding process to permit the escape of excess 
gases formed by the heat and pressure. This breathing in- 
sures even formation in the material and freedom from surface 
blemishes that might be present if trapped gases were not 
permitted te escape. The breathing process is facilitated 
by insertion of two so-called ‘breather strips'’—2 in. ribbons 
of canvas—placed crosswise over the top of the lay-up after 
it is inserted in the mold. These strips do not become a part 
of the molded helmet—being separated from the impregnated 
laminates by the cellophane sheet. Consequently, they may 
be used over and over again. 

The finishing operations include removal of flash and the 
punching of rim holes. The untrimmed helmets are placed 
over a block and the rough edges removed by burring on a 
specially designed machine which smooths the edges to the 
specified dimensions. The helmet is then put on a punch 
machine where rim holes, which will serve as anchors for the 
headband suspension, are perforated at a single operation. 
A series of dies, arranged much like spokes on a wheél, make 
this punch operation possible. Provision has been made for 
affixing identifying shields on firemen'’s helmets and safety 
lamps on the helmets designed for miners. 

All 4 types of helmets can be adjusted to fit all shapes and 
sizes of heads—from 6'/, to 8'/,—with space left between the 
headband suspensions and the inside of the head guard that 
will act as an additional safety factor and permit circulation 
of air. The headband suspension allows for individual ad- 
justment. This standardization of pattern has made possible 
a marked reduction in the number of helmets that must be 
kept in stock, and present production varies between 700 and 
1000 helmets a day. 

As a result of tests which show that high-surfaee finish 
and plating increase the heat-refracting powers of the helmets 
and make them cooler, certain of the head guards are now 
being plated. While cost, at the moment, is one of the prin- 
cipal deterrents to the increased use of plating on helmets, 
general application should bring about a reduction in price. 
No data is now available on the comparative cost of applying 
powdered metal, but it is thought that this method may prove 
to be cheap in commercial volume. 

In a test to determine whether (Please turn to page 160) 
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AMBOO—or Chinese Tokin cane, as the best varie 
ties are called—-has long been used in the manufacture 
of fine fishing rods because of its light weight and long, strong 
fibers. Even small boys and the rankest of amateurs who, 
ironically, often catch the most fish, prefer bamboo poles 
because of their strength and flexibility. But such home 
made gear is a far cry from the 2- and 3-piece perfectly 
balanced split bamboo rods which the elite of the fishing fra 
ternity use in their tall-tale battles. 

However, for all its virtues, bamboo is not perfect. When 
properly seasoned and treated the wood dries out, leaving 
a myriad of air cells or cavities throughout the cane. Be 
cause of this open cellular structure, the strong fibers tend to 
weaken gradually and to break down eventually under the 
strain of repeated use. Moisture and bacteria find their 
way into the open pores and, ultimately, cause the finest 
of rods to break 

In an effort to overcome this weakness of bamboo rods, 
conventional manufacturing procedure has been to use var 
nishes te seal the fishing rods against moisture. But this 
coatitty will inevitably nick and chip. Renewing the finish 
restores the appearance of the rod, but it cannot halt the 
natural deterioration inside the structure. Nor will con 
ventional cements withstand the elements of time, tempera 
ture and moisture changes. As a result, the best of the con 
ventional rods, if not properly cared for, will occasionally 








Bad news for fish 


come apart. In addition these rods tend to “‘set’’ as a result 
of continued usage—to distort in such a manner that their 
accuracy is disturbed 

The Charles F. Orvis Co., with a background of 70 years 
in the manufacture of fishing tackle, began in 1940 to delve 
into the possibilities of impregnating bamboo with phenolic 
resins and cementing the rod segments with phenolic resin 
cements. Such technique, the company reasoned, might 
render the bamboo impervious to moisture, eliminate the 
necessity for any protective coating of varnish, further 
strengthen the fibers and even permit the retention of origi 
nal accuracy in the finished rod. Experimenta! work pro 
ceeded by the trial-and-error method over a considerable 
period of time without a great deal of success. Many 
formulae were tried and tested throughout every stage of 
manufacture, until a phenolic resin cement and a penetrating 
resin were found which imparted the desired characteristics 
to the cane and were adaptable to the precise methods of 
manufacture Inasmuch as process patents have been 
applied for and are pending, it is not possible to divulge the 
formulae for the cement and impregnating resin or the 
techniques employed for impregnation, cementing and 
curing of the rod 

It is doubtful if many fishermen have any conception of 
the skill required to produce a fine fishing rod, or the precision 
necessary in each of the many stages of manufacture to ob 
tain the great strength and fine balance characteristic of 
expensive equipment. After the carefully selected lengths of 
bamboo have been seasoned, they are split lengthwise int 
the desired sizes. Mismatching is the next step. Trained 
workmen sort the bamboo pieces in such a manner that, i1 
lots of six, the nodules—or natural joints of the cane—are 
as far apart as possible. This painstaking procedure is 
necessary because the nodules are the weakest points in the 
bamboo. Each individual piece is then milled to a tri 
angular shape and tapered in accordance with requirements 
Six perfectly sorted and mismatched triangular segments 
are then assembled ‘for the make-up of each rod section 
When cemented together, these bamboo pieces form a solid 
hexagonal structure—the conventional shape of the finished 
fishing rod 

After the rod sections are sanded, buffed and polished 
they are fitted with hand-made (Please turn to page 166 


3 


2—T hese fishing rods, fab- 
ricated of bamboo seg- 
ments which are impreg- 
nated with a phenolic resin 
and cemented together 
with a phenolic resin ce- 
ment, are impervious fo 
moisture, strongerand much 
more accurate than con- 
ventional bamboo poles. 
3—Phenolic impregnated 
bamboo poles are also 
used in ski poles, golf 
clubs, in billiard ball cues 
and in baseball bats 
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PHOTO, COURTESY BOEING AIRCRAFT Co. 


by G. M. KUETTEL* 


AR exigencies have created many demands upon the 

plastics industry and have provided the incentive for 
the development of many new plastics and combinations of 
plastics. One such development is shatter-resistant plastic 
glazing which is capable of resisting shock-impacts, such as 
the effects of penetration by machine-gun and cannon fire, 
or gunfire concussion 


Need for the development 


The strategy of modern aerial warfare involves aircraft 
which can operate at high altitudes, many in excess of 
35,000 feet. At high levels the atmospheric pressure is low, 
oxygen rarer and temperatures low. Table I (shown on 
page 87) portrays these conditions. 

Because of this low atmospheric pressure at high altitudes, 
it is necessary to supply additional pressure to the fliers who 
must rise to these heights, since the partial pressure of oxygen 
in the lungs of the flier may be too low to sustain life, even 
though he may be breathing pure oxygen. A practical solu- 
tion to this problem has been the development of the pres- 
surized airplane cabins. The cabins are so constructed that 
they can be pressurized to the point at which the internal 
atmospheric pressure, at 40,000 ft. for example, is equivalent 
to the atmospheric pressure existing at 12,000 ft., the highest 
altitude at which humans can live efficiently without ac- 
cessory oxygen. The cabin pressure satisfying this condition 
is about 7.5 p.s.i. Figure 1 shows a Boeing B-29 Fortress, 
one of the first superbombers to possess pressurized cabins. 

Another valuable attribute of the pressurized cabin is the 
added comfort and freedom it provides bomber crew members. 
Under conditions of non-pressurized high-altitude flight, it is 
necessary for the aviator to wear heavy clothing—often heated 
suits—and to use oxygen masks. Because of the long range 





* Assistant r, Technical Service, Plastics Dept., E. I. du Pont de 
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of the huge bombers, crew members would be encumbered 
for the several hours necessary to reach the target and return. 
The development of the pressurized cabin eliminates the 
continuous use of the cumbersome heated flying suits and 
oxygen masks. However, this equipment may be donned 
prior to the bomb run in order to avoid interruption by sudden 
deflation should an enemy shell pierce the fuselage. The 
advantages thus gained are comfort for the crew members 
and maintenance of physical and mental alertness which 
permits of more accurate bombing and better gunnery. 


Problems involved 


One of the most serious problems accompanying the de- 
velopment and use of pressurized cabins has been the risk 
of failure of the glazing, that is, the canopies and sighting 
domes which constitute the transparent portions of the 
cabin. Under conditions of pressurized flight these ob- 
servation sections are also under high stress. Instances of 
sudden rupture of glazing have been reported, and the out- 
ward rush of air has actually blown a crew member overboard. 
Fortunately he wore a parachute and had oxygen equipment 
attached. In this particular instance, a redesign of the at- 
tachment of the glazing to the cabin was necessary. The 
changes made in the method of attachment avoided ec- 
centricities in loading and subsequent failure of the glazing 
due to flexural fatigue and notch-sensitivity. 

Assuming the correct use of mounting attachments, one 
of the remaining problems attendant upon the use of plastic 
glazing in pressurized aircraft is to make the glazing resistant 
to shattering when penetrated by enemy gunfire. A desir- 
able goal would be to have a transparent easily shaped light- 
weight glazing material capable of resisting penetration by 
gunfire. In the absence of such a material, however, it is 
desirable to have glazing which, when penetrated by enemy 
gunfire, will be self-sealing; that is, the hole left by the pas- 
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sage of the bullet will immediately close up and prevent loss 
of pressure. If, because of the properties of the glazing, self 

sealing is not accomplished under the severest conditions of 
low temperature, we must be satisfied with a glazing materia! 
which permits the formation of a hole of minimum diameter 
and has a limited fracture area. Under these conditions the 
canopy dome or window is not completely disintegrated, and 
the hole may be quickly closed with a transparent temporary) 
patch. This allows the air pressure to be maintained. Per 

manent repairs or replacements can be made when the ship 
returns to its base 


Development of materials 


Methyl methacrylate plastics have become standard glazing 
materials in aircraft because of their !ow specific gravit 
excellent light transmission, ease of shaping, dimensional 
stability and good weather resistance. However, the stress 
loading of glazed structures under conditions of pressurized 
high-altitude flight or excessive flight loading during combat 
creates conditions under which these plastic enclosures ar: 
likely to shatter if penetrated by bullet or flak. 

To meet these requirements, the ideal plastic must possess 
transparency, the ability to be shaped and the simultaneous!) 
contradictory properties of rigidity with maximum flexibility 
under shock impact to prevent shattering. Since no one 
plastic possesses all of these properties, it seemed logical to 
utilize the desirable properties of rigidity, hardness and 
weather resistance of the methyl methacrylate plastics and the 
toughness and shock resistance of another plastic Che con 
bination of the two materials might result in a laminatio 
possessing the desirable qualities of each of its individual 
components. 


2—This laminated safety plastic, like safety glass for 
automobiles, resists shattering with a film of vinyl butyral 
resin. 3—After components of the laminate are laid 
up, heat and pressure are applied to produce trans- 
parency in the interlayer sheets of vinyl butyral resin 
4—Good adhesion, which produces a strong bond be 
tween the laminate components, results in a minimum 
spalling and fracturing. 5—Poor adhesion with an at- 
tendant weak bond between the laminate components, 
results in separation of acrylic and vinyl! butyral layers 
and a wider area of damage. 6—Under severe crushing, 
the vinyl butyral resin interlayer shows impact resist- 
ance, and the acrylic resin exhibits excellent adhesion. 
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TABLE I.—ALTITUDE-TEMPERATURE-PRESSURE DATA 


Altitude Pressure Temperature 


feet p.s.i. °F. 
Sea level 14.70 Normal 
5,000 12.23 41.2 
10,000 10.11 23.3 
15,000 8.29 5.! 
20,000 5.75 —12.; 
25,000 5.45 —30 
30,000 36 —48 
35,000 3.46 —65.8 
40,000 2.64 —67 


The plastic chosen for its tough, elastic, impact-resistant 
qualities was made of polyvinyl butyral resin. The laminate 
is a sandwich made up of two layers of methyl methacrylate 
resin with a layer of polyvinyl butyral resin between them. 

To meet this urgent wartime problem, the experience and 
skill gained in making laminated safety glass was employed. 
Laminated safety glass is made up of a sheet of plastic—poly- 
vinyl butyral resin—and two plates of glass, the whole 
united by heat and pressure. When broken by impact, the 
pieces of glass adhere to the plastic instead of flying in all 
directions. In essence, then, the lamination of methyl 
methacrylate with polyvinyl butyral sheeting may be termed 


a “laminated safety plastic.” 


Special adhesives to make product practicable 


The transition from the manufacture of a glass-plastic 
lamination to an all-plastic lamination was not at all, 


1—The cell that compresses the sheets of acrylic and 
vinyl butyral is enclosed in a rubber bag prior to im- 
mersion in the autoclave. 8—This equipment is employed 
in the testing of pressurized semi-cylinders. 9—The 
rupture of the 1/2 in. thick wall of a pressurized acrylic 
semi-cylinder occurred during a test in which the pres- 
sure differential was 7.5 p.s.i., the temperature —40°F. 
A .50 caliber bullet was used in the test. 10—This 3/8 in. 
thick laminated acrylic and vinyl butyral semi-cylinder 
shows no rupturing and small bullet penetration holes 
after being shot under conditions where the pressure dif- 
ferential was 7.5 p.s.i, the temperature —40°F. A 
50 caliber bullet was employed in this experiment 








simple. Though polyvinyl butyral sheeting will adhere to glass 
without use of additional adhesive, no comparable adhesion 
could be obtained between this sheeting and rigid methy! 
methacrylate. It was necessary, therefore, develop a 
special adhesive which could be applied either to the methy! 
methacrylate or to the polyvinyl butyral, and which would 
produce a strong bond. 

Proper adhesion of the components of the laminate is 
necessary if maximum shock resistance with minimum spall 
ing and fracturing is to be obtained. Poor adhesion in a 
lamination usually results in separation of the layers when 
struck by missiles and the accompanying development of 
translucency in area around point of penetration 

Several hundred adhesives were tried before a satisfactory) 
type was obtained. The testing procedure was quite simple 
The lamination, after pressing, was cooled in a refrigerator 
to approximately 0° F. The sample was then crushed against 
a hard surface with a hammer. 
little or no adhesion, the outer layers separated and fell off 
However, if the adhesion was 


In cases where there was 


from the butyral interlayer. 
good, it was possible to crush the laminate so thoroughly 
that it could be roiled up like a rug. The interlayer of viny! 
butyral resin held broken pieces of acrylic resin in place. 


Laminating technique 


The method worked out for obtaining laminations with 
good adhesion and good optical properties, which would not 


develop bubbles during the shaping operation, is not identica 
with any commercial method of producing glass laminates 
The process involves pressing the plastic laminations betwee: 
glass plates by means of a high vacuum applied in a rubbe 
bag. It was found essential that all the air be removed fron 
the interface and that the moisture content of the butyr 
sheeting be low If the air and moisture are not adequate! 
removed, experience shows that they sometimes reappear a 
bubbles in the interlayer when the flat sheets are heats 
prior to shaping. The evacuated and sealed bag is place 
in an oil autoclave at 200 p.s.i. pressure and 285-30 
temperature for time periods that depend upon the thickne 
of the lamination. The oil is then cooled to 120° F., and tl 
lamination removed 

It is evident that laminations can be manufactured of a1 
manner of lay-up or of any proportionality of thickness 
} } ' iT 


components. Also, they can be of either balanced 


balanced construction 


Reaction to gunfire 


Numerous shooting tests were made on a wide range 


laminations under various conditions of temperature a1 


One of the first pieces of equipment used for co1 


pressure. 

ducting such tests is illustrated in Fig. 8 equipmer 
was so constructed that the plastic semi-cylinder could | 
pressurized with about 7.5 cu. ft. of air in two drums (A 


ar? 1 é NT) 


and could be cooled with a mixture ( Please 


couples in position. 12—Disintegration of 1/2-in. wall 
‘aint thine. —49°F. A.S0 caliber bullet used in tests. 
mana. small enough to retard pressure loss. Test 
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Property 


MECHANICAL 
Tensile strength, 
loading 0.3 in. /min 


p.s.i. (rapid 


Long-time tension 


Elongation at rupture, percent 


Flexural strength, percent (slow 
loading, 0.05/min.) 


Modulus of elasticity 
In flexure, p.s.i. 
In tension, p.s.i. 


Impact strength, ft. Ib./in. of 


notch—Charpy 


Hardness 
Rockwell 
Durometer A 
THERMAL 
Coefficient of linear expansion 


Heat distortion 


Thermal conductivity cal. 
em.*/sec./°C./cm. 
Btu/ft.?/hr./°F./in. 


Index of refraction, mp 25° C 


Light transmission 


Haze 


MISCELLANEOUS 
Specific gravity 
Mar resistance 
Water absorption, percent 


Outdoor exposure 


Accelerated weathering 
Flammability, in./min. 


* “Lucite”’- 
> Laminated “Lucite” 


“Butacite”’ 


TABLE 


Test method 


D638-42T 


D674-421 


D638-42T 
D412-41 


D650-41T 


D650—-41T 
D638-42T 


D256-—43T 


D229-—42 
D676-—42T 
D696-—42T 


D648, re 


vision 


proposed 


Cenco-—Fitch apparatus 


D542-42 


D672—42T 





12T 
40T 


D670 


LP-406A Method 6021 
D568 


regular aircraft grade sheeting, formula HC-201 
sheeting, 0.400 in 


II 








GENERAL PROPERTIES OF METHYL METHACRYLATE AND THE LAMINATE 


0.08 


24,000 


l 


90-4 


496 


9) 


percent 


Methyl methacrylate* cast sheets Laminated acrylic-butyral® sheeting, 0.400 in. thick 


170° F. 


—70° F yt 


7600 11,000 6500 


Stress failure 
4000 p.s..i 
2300 p.s 
1600 p.s.i 
1200 p.s.i 
1000 p.s.i 


Withstood 4000 10,000 p.s.i. for over 
p.s.i. for over 100 hr. (no sign of 
5'/s mo failure) 10 days 

23 days 


. 30 days 


3.0 
F 3.0 


>35.0 at 140° F. 
10° F 150 (140° 
Perpendicular to laminae 
2300 (‘‘Butacite”’ 
squeezed out) 


14,000 


2000 19,000 1600 


Parallel to laminae 


16,000 6600 


.1 X 10° 


M-101 ‘“‘Butacite’’ squeezes out, unless edge- 


restrained 








1.479 


90-92 percent 


1 percent 2.5 percent 
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60 percent 


0.2 


Excellent 


No crazing in 500 hr 
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total thickness: comprising 0.1 


= 


20 1.13 
60 percent 
1.2 (“‘Butacite’ 


’ edges exposed) 
Weathered sample 
1 yr. in New Jersey 
90 percent 


Control] 


Light transmission 91 percent 


No crazing in 500 hr. 
1 


25 in. ‘‘Lucite,”’ 0.150 in, ““Butacite,” 0.125 n. “‘Lucite."" ‘‘Butacite” contained 27.5 parts dibuty! sebacate plasticizer. 
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Aqua dyes for clear plastics 


by E. F. LOUGEE* 





N° ONE questions the scintillating beauty of clear 
plastics, nor denies that there are times when rich, 
transparent colors add to this beauty in a practical way. 
Stop and Go signals in our traffic lanes would be valueless 
without red and green to guide and control traffic. The colors 
add no beauty to signal lights, but they doadd meaning. The 
same is true of port and starboard lights on ships at sea. 
Even more important are the colored signals employed by 
our Armed Forces in combat zones to identify the sender when 
transmitting messages from ship to shore, from ship to ship, 
and from aircraft to carriers and landing fields. Colored 
lenses may be used on wing tips to identify friendly craft, and 
colors may be changed from night to night according to a 
prescribed code planned in advance. 

In contrast to common traffic signals which are usually 
made of glass, aircraft and signaling lenses are frequently 
fabricated from clear plastics because of the well-known 
ability of these materials to withstand shocks without break 
ing and because of their exceedingly light weight. Al- 
though the colors are not inherent in these plastics, they 
must nevertheless be true and fast. 

Acetate sheets are available in color—dyed in the wool as it 
were by the manufacturer—but acrylics are usually made 
clear. White standard sheets of colored acetate are sometimes 
used for signal lenses. The more common practice is to 
dye the required number of sheets to match an exact sample 
at the point of fabrication, or to dye the .enses after they are 
shaped. The reasons for this practice are obvious. The right 
number of sheets of the exact shade of color required for a 
particular application are not always available at the time 
they are needed most. If repairs are to be made in a Pacific 
jungle, or if the color of the lenses is to be switched for a 
night flight and one color is missing, there is hardly time to 


* Plastics Institute. 





send to Newark, Springfield, Kingsport or Arlington to get the 
right shade of acetate sheet. Spot dyeing is the logical way 
of meeting such circumstances—and that is how it is done. 

Dyeing clear plastics is by no means new. Wherever 
colored acrylics are employed, they are usually dyed, because 
it has been found utterly impracticable to try to make avail 
able a range of colored transparent acrylics in the many 
thicknesses required to meet the needs of industry and decora 
torseverywhere. No matter how many colors were prepared, 
someone would always want a different shade. Tremen 
dous stocks would be necessary, and many of the colors would 
be inactive and perhaps change with age. Nor is such a pro 
cedure necessary since very good dyes are on the market. 

These dyes are usually applied from a solution in acetone 
diluted with water, which reacts favorably with acrylics so 
as to disperse an even color over the entire surface of the 
piece being dyed. However, acetone dyes must be used 
with extreme care because acetone, being a solvent, is liable 
to attack the surface causing it to blush (or haze) and also 
to craze, 

Now, strange as this may seem, a new water dye has been 
perfected and will soon reach the market, which works 
equally well with acrylics or acetate sheet. It hardly seems 
possible that a water-soluble dye can be made compatible 
with a water-repelling plastic material like acrylic, but 
experiments have proved that it can. Furthermore, this dye 
deposits color evenly and permanently without destroying any 
of the natural luster of the surface, even though it is applied 
hot. The depth of color may be controlled by the length of 
time the piece remains in the hot bath. Best results are ob 
tained at temperatures and time limits well within the safety 
range for the materials being dyed. 

The new dye resulted from research by a young chemist, 
Morton Schwartzman, who has (Please turn to page 164) 


Lenses of clear acrylic or 
acetate plastics can be treat- 
ed on the spot, with this 
water-soluble dye, thus facili- 
tating signal light repairs 
in remote battle areas. The 
accompanying _ illustration 
showing sections of plastic 
sheet dyed by this method 
suggests the unlimited vari- 
ety of shades obtainable 
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PHOTO, COURTESY U. &. SIGNAL CORPS 1 


1—These portable x-ray units are transported by jeep to advance hospital or Red Cross installations where they 


are often unloaded under fire. 2--This assembled field x-ray unit shows the basic contro] knobs and plastic timer 


The portable x-ray field unit 


ODAY many pieces of war equipment engineered 
wholly or in part for plastic materials serve a dual 


purpose. In addition to performing their allotted functions 


PHOTOS, COURTESY PICKER X-RAY CORP. 


on the battlefield or behind the lines, they aid designers in 
selecting the correct materials for their postwar industrial 
products. One such example of properly engineered plastics 
is the Picker portable x-ray unit which is furnished to our 
Armed Forces 

This piece of equipment may be packed in three Carlisle 
chests (one of which is shown in Fig. 1) and, insulated against 
shock and protected from moisture, carried by jeeps or even 
dropped from planes to advance hospital or Red Cross in 
stallations. With its own power plant, in a matter of min 
utes, the complete x-ray unit (Fig. 2) may be set up and put 
into operation. Front-line hospitals all over the world now 
have a new and efficient device which helps to reduce fatal 
ities and permanent disabilities among our fighting men 
This unit, which incorporates the most advanced designs, 
may be operated continuously because it is equipped with a 


special blower and ventilating ports which prevent over 





heating during periods of hard usage. Produced on a large 
scale, thousands and thousands of these versatile instruments 
are in active war service today 

But let us see how Picker x-ray engineers have called upon 
plastics to aid them in the construction of the head (Fig. 3) 
of this light, tough, efficient piece of apparatus. It is most 
important to note that a wide variety of plastics were selected. 
Because each part differs in its requirements and features of 
design, each distinct material specified for a certain part has 
properties essential for that particular application. Actually 
the following 11 different types of plastics are used in the head 
of the instrument 
Clear phenolic 
General-purpose, woodflour-filled phenolic 
Medium low-impact phenolic 
Medium-impact, rag-filled phenolic 
High-impact,rag-filled phenolic (Please turn to next page) 
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3—This cutaway view of the head of the 
portable x-ray unit shows the numerous 
plastic parts used in its construction. 
4—To leave the machine, the rays must 
pass through this port, or transparent 
lens. 5—This cone- and filter-supporting 
block must have great strength to support 
the heavy lead-lined cone which can be 
seen in Fig.2. 6 —The high-voltage lead- 
in socket is molded of 3 different types 
of phenolic material. %—This scale hous- 


ing is used in focusing the x-ray unit 


6. Mica-filled, low-loss phenolic 

7. Phenolic-paper laminated tubing 
8. Cast phenolic 

9. Urea 

10. Polystyrene 

11. Cellulose acetate 


And these 11 types of plastics are molded or formed by six 
different fabrication methods, namely: 


1. Compression molding 
2. Transfer molding 

3. “Offset’’ molding 

4. Laminating 

5. Injection molding 


6. Casting or pouring 


The x-ray port (Fig. 4) through which the ray must pass 
as it leaves the machine is perhaps subject to the widest 
variety of requirements. Transparency, necessary to permit 
inspection of the x-ray tube, is as essential as the fact that the 
part must resist hot oil since it seals off the entrance from the 
oil-radiator system used. for even cooling. This port must 
therefore, retain its critical dimensions over a wide tempera 
ture range and, at the same time, be resistant to shock 
Mounted as it is in the center of the unit, the x-ray port must 
have excellent dielectric strength, be both concentric and of 
uniform thickness, and be molded with optical precision. A 
transparent phenolic, molded by the compression process 
was selected as the one material having all the desired prop 
erties. It is also important to note that this material does 
not break down under the terrific impact of the x-rays which 
can disturb molecular structure of many plastic materials 

Perhaps the next most critical part of the x-ray head is the 
port-, filter- and cone-supporting block which is transfer 
molded of fabric-base medium-impact phenolic molding ma 
terial. Figure 5 shows this molded block. Savings in weight 
and in machining time are obvious. The slot on the side of 
the piece is molded-in and permits the filter to be slipped into 
place easily. Due to the design of the cores necessary to mold 
the filter slot in place, it would have been virtually impossible 
to mold this piece by any other than transfer molding, where 
the mold is closed before the material enters. The block 
must also be strong enough to support the lead-lined cone 
shown in Fig. 2. This piece is clearly seen in the cutaway 
illustration (Fig. 3), where the x-ray port and filter also are 
shown in place in center of assembly. (Please turn to page 180) 
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by C. L. JONES, JR., and M. A. BROWN, JR.* 


New high-temperature styrene 





pound of markedly improved heat resistance has led 
to the development of a new plastic, polydichlorostyrene. 
The compound is related to polystyrene but differs in proper- 
ties, applications and manufacturing methods. However, 
the moldability and other advantages of polystyrene are re- 
tained in this new material. 

Since their introduction about 15 years ago, thermoplastics 
have labored under the handicap of low heat-resistance char- 
acteristics when compared with thermosetting plastics or 
other materials. The highest A.S.T.M. heat distortion point 
reported for any thermoplastic is 214° F., and virtually all 
values over 200° F. represent special formulations not suitable 
Despite this handicap, the use of thermo- 
However they have been ex 


|S egy work on a new thermoplastic molding com- 


for general use. 
plastics has grown enormously. 
cluded from three impr tant classes of applications—those in- 
volving contact with boiling water, those intended for use in 
radio and other electronic instruments operating at elevated 
temperatures, and those general industrial applications that 
involve moderately high operating temperatures. The im 
portance of opening these fields to thermoplastics is apparent. 

In the past this problem has been attacked through modi- 
fication of known plastic compounds by selection of plasticizer 
or modifying agents, or by treatments subsequent to mold- 
ing. These steps have only been successful in raising the heat 
distortion points in a narrow range. In the case of poly- 
styrene, a compound modified by the addition of chlorinated 
diphenyl varnish and lacquer resins resulted in the develop 
ment of Styramic' with a heat distortion point about 15° F. 
better than polystyrene. This material has found limited but 
important use in electronic applications because it retains the 


* Plastics Division, Monsanto Chemical Co. 
' Trade name, Monsanto Chemical Co 


high electrical insulating properties of polystyrene. However, 
Styramic was only a step in the desired direction since its heat 
distortion point falls short of the boiling temperature of water 
and is still too low for certain types of electronic applications. 
During the war, laboratory work has continued along this 
avenue of research because of the military applications that 
can be filled only by high-temperature thermoplastic com- 
pounds which retain high electrical insulating properties. 
One approach has been the chemical modification of the 
styrene molecule. This has resulted in the production on a 
pilot plant scale of a plastic product which has been designated 
as Styramic HT, chemically, polydichlorostyrene 
Polydichlorostyrene is projected as a material of high heat 
resistance retaining in full, or slightly improving upon, the 
electrical insulating characteristics of polystyrene, which are 
well known. Cost of manufacturing this material is fairly 
high, and it is expected that it will be a somewhat specialized 
product for use where its relatively high cost can be justified 
by the electrical and mechanical properties that it makes 
Polydichlorostyrene was placed on allocation by 
The small 


available. 
the War Production Board on Feb. 1, 1944. 
amount of this material available is being allocated directly 
for essential war applications and experimental work. 

An A.S.T.M. heat distortion point of 236° F. is the most 
important physical characteristic of this material. Deforma 
tion characteristics under load are given in Fig. 1 and provide 
design data on safe top operative temperatures. Dimensional 
stability is further assured by a water absorption value of 0.03 

half that of polystyrene. While overcoming the low heat 
resistance of polystyrene, Styramic HT has electrical char 
acteristics somewhat better than polystyrene, which makes 


possible its use in ultra high- (Please turn to page 168) 
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To increase the efficiency of power 
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are then fed between rubber pressure 


uniformly high 


wiv 


irying drum while under normal belt 


[a mince it is 
j every movement sontrol system, the Fairch 


and Airplane Corp. provide 


Bakelite h 


~ontroi On its Navy 


trom deterioratin 
parts of this h 
mold being 
Boonton Moldir 


sures the mater 


An interesti: 

pot which 
ment of General Electric Co. For maximu 
the Plastics Divisions of General Electri 
this part at a pres: 


finished product, w 
The fig 


leaf after the part has been molded 


to chemicals and 


Te 


be Kept 


ight-weignt 


The annual summer horde of insects can 
distance with this spray gun equipped with a 


plastic head, molded of Tenite in one piece by Plastic Engin 
A feature of this spray gun is 


TiT ring 
Corning 


Inc., for American Specialty Co. 
a trough-like drip catcher attached to the spray head by a cement. 


= The hazard of fire, which presents a constant menace to 
’ at 

} pilots flying at high speeds in extremes of temperature, has 
been minimized by a new product of the U.S. Rubber Co. Made 





of fabric, asbestos and a coating of synthetic resin, this fire 
resistant material practically eliminates the need for metal in 
heating and ventilating air-duct systems in aircraft. An addi 


tional advantage is its lighter weight and speed of production 


f To meet the demand for speed in airplane production, this 
} aerial stub mast for Hawker Hurricane aircraft is now molded 
f Bakelite impregnated fabric. Previously these masts were 
machined from a solid block of laminated phenolic, but so many 
hours were required to machine the pieces to a teardrop design 
and core out the jnside, that the manufacturer sought a less 
time-c uming method. The Joseph Stokes Rubber Co., Lid., 
found that these masts were much strengthened by molding the 
in unbroken secti 

nthetic rubber gasoline tank fitting 
sation of the Columbian Rope 

ng tw 
lifferent bonding materials are required 
riginal development, called the Co-Ro- 
Felt pad, the center or hub is vegetable fiber impregnated with 
Durez phenolic resin and the outer section of vegetable fiber 


impregnated with a compounded latex 


X Manufacturers of many types of equipment find these ham- 

mers fitted with Nitron heads of particular value, since the 
plastic will not mar delicately machined metal surfaces. The 
heads, which are machined from rods of cellulose nitrate by 


Southwest Mfg. Co., screw into a metal socket 


) The next time you have the oil changed in your car, you 
will probably see it poured from bottles equipped with 
plastic pouring spouts. Molded of Tenite [I by Plastic Engi- 


neering, Inc., these new blue or red spouts are designed to 
withstand extreme heat and cold, and the action of standard oils. 
By the addition of a gasket they can be made to fit all regulation 
mason jar type threads 





























SSW Sree 


eee 


28 


1 
5 
i 
| 
| 
H 









PHOTO, COURTESY SE:BERLING RUBBER CO. 





An emergency measure 





fills the cabin of the patrol bomber. Eyes strain 
downward—on the lookout for a lurking submarine or an 
enemy task force. In the plane, far above the surface of the 
water, the security of enveloping sound is suddenly torn apart. 
There is an interminable second of silence. Then a sputter 
ing, choking sound. And again, silence. 

If disaster strikes once, it can strike again. And when 
planes are forced down, for whatever reason, there must be 
no chance of a second failure. For this reason the Army and 
Navy provide an emergency hand pump with each of their 
pneumatic life rafts. Since speed is of the utmost importance, 
these rubber boats are intended for inflation with CO, gas 
that is held under pressure in a single lightweight steel 
cylinder. However, there is always a danger of these gas con 
tainers being lost or damaged. In such a contingency, unless 
some alternate method of inflation is provided, the fliers can 
not hope to keep afloat until search parties track them down. 
Rubber invasion boats and pontoons are also provided with 
compact hand pumps to insure against comparable accidents. 


py after hour the steady throb of airplane engines 


Two sizes of pumps are now being produced for our Arme 
Services. The 6-in. cylinder type employs a 12-in. hose, wh 


the 10-in. cylinder pump is supplied with a 12-in. hose. Pri 


to the emergency, the barrels of these pumps were mack 


sheet metal. Aside from the fact that metal tended to cor 
rode to an extent that the plungers stuck in the cylinder or 


were extremely difficult to operate, the metal tubing dente 


easily. And once dented, the pump was of no further us: 


[his weakness was of major importance in view of the roug 
usage to which these pumps are subjected. 

To meet existing conditions, these pumps were redesign: 
for plastics. The phenolic resin impregnated paper now use 


for the barrels is incapable of being dented. Even if the wall 
crack or break under a sudden severe blow, the pump can sti 


be used. A hand clamped over the hole is sufficient to mait 


tain the pressure within the tube. The plastic caps an 


plunger disks have the advantage of not corroding when su 
jected to salt water and extremes of weather. This is « 
pecially important in view of the fact that the life-savi: 


equipment and the invasion (Please turn to page 17¢ 








1—-Although emergency life rafts are designed to be inflated with CO, gas, an emergency hand pump is provided 
as insurance that survivors will not be left without means of inflating their rubber boat should the gas container 
be damaged. 2—This disassembled pump shows the phenolic impregnated paper cylinder, the two phenolic] 
caps and the extruded coil inserted inside the hose to keep it from collapsing. 3—An assembled hand aod 
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Allyl plastics 


by FRANKLIN STRAINT 











f - Iyrasi thermosetting compounds were first introduced 
during 1942. The disclosure of information regarding 
the nature of these new plastics' has of necessity been re- 
stricted, due to the issuance of secrecy orders relating to 
specific allyl compounds. The unique properties possessed 
by the new materials have resulted in their use in a number 
of applications directly related to the war effort. In fact, 
uses have been confined to war applications because of limita- 
tions on the production of allyl alcohol, a raw material essen- 
tial to the manufacture of the new compounds. A much 
more general and complete knowledge of the possibilities 
offered by these plastics, and an enlargement of their field 
of applications, appears certain when restrictions are lifted. 
The thermosetting allyl plastics differ fundamentally from 
the older thermosetting materials in the type of reactions 
involved in curing. In general, monomer addition-polymer- 
ization reactions are involved, activated by peroxide catalysts 
and producing no gaseous or other by-products. The allyl 
compounds, as representative of a new class of thermoharden- 
ing materials cured by addition-polymerization, resemble the 
thermoplastic resin-forming monomers in polymerization 
characteristics, but are similar to the older commercial 
thermosetting compounds in properties of the final polymers. 
The absence of volatile products of polymerization, to- 
gether with the low viscosity and the penetrating qualities of 
certain of the allyl compounds, make these plastics well 
suited to the impregnation of porous materials. Desired 
effects that may be produced include reduction of porosity, 
increase in resistance to solvents and to deteriorating influ- 
ences, and reinforcement of the strength of the plastic. 
Reinforcement of the compounds with fibrous base materials 
for the production of laminates by very low- or contact- 
pressure methods has constituted an important application. 





* Abridged from a paper presented at the A.S.T.M. Symposium on Plastics 
held in Philadelphia, Pa., on Feb. 22-23, 1944, and published here through 
the courtesy of the American Society for Testing Materials. 

t Columbia Chemical Div., Pittsburgh Plate Glass Co. 

1 Mopern Prastics 20, 88 (Oct. 1942); ibid. 20, 101 (Jume 1943); ibid. 
21,95 (Nov. 1943); Plastics Catalog, 143 (1944). 


Since the application of pressure is unnecessary during curing, 
except for maintaining the desired form of the composite, 
very low pressures of the order of zero to a few pounds per 
square inch may be employed. These low pressures make 
possible the fabrication of large laminated structures of 
complicated shape, such as aircraft parts. 

Physical test data correlating changes in the properties of 
the allyl plastic laminates with changes in the properties of 
the cast plastics, show that the nature of the fibrous reinfore- 
ing agent largely controls properties such as tensile strength 
and impact resistance. On the other hand, other significant 
properties such as compressive and flexural strengths and 
solvent resistance, are strongly influenced by the plastic 
matrix. Therefore, these latter properties of the laminate 
may be emphasized by the tailoring of the polymer. The 
combination of polymers developed in this way when glass 
fiber fabrics are used as the reinforcing agent has resulted in 
composites which are superior in certain mechanical prop- 
erties to the light metals and alloys. 

The types of allyl plastics thus far developed have included 
primarily liquid monomers and their polymerization products 
in the form of a) transparent castings, and b) laminates. 
Other types, now in the experimental stages, are being de- 
veloped for such applications as protective coatings. 


Properties of allyl plastics 

Test data showing properties of several of the Allymer? 
resins in the forms of cast sheets and laminates which are 
prepared using different base materials, are given in Tables I 
and II, and in Figs. 1 to7. A.S.T.M. methods were followed 
in the determination of water absorption (D 570-42), resist- 
ance to chemical reagents (D 543-43), thermal conductivity 
(D 325-31 T) and plastic yield (D 621-43). 

Procedures conformed to the Federal Specification for 
Plastics, Organic, L-P-406a, in the following tests except as 


*? Trade name, Pittsburgh Plate Glass Co. This name is now applied to 
the class of materials formerly called Columbia Ally! Resins 


1 and 2—These two charts show the correlation of tensile strength and modulus of rupture properties of 
cast allyl resins with those of allyl resin heat-cleaned ECC-11-128 glass fiber crossed Jaminates 
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Taasce I.—-Properties or CLEAR Cast ALLYMER RESINS 


Properties of polymer 





Specific gravity, 25° C./4° C. 
Refractive index, 20° C. 


Dispersion factor, ny» — 1/ny — ne 
Hardness 
Knoop 
Barcol impressor, 15 sec 
Rockwell-M scale 
Cold flow 
Barcol impressor, 15 sec. 
Plastic yield, 1000 Ib., '/s-in. cube 
Room temperature, in 
+50° C., in. 
Abrasion resistance 
Mar resistance 
Taber X methacrylate 
Falling emery * methacrylate 
Falling emery x glass 
Wear resistance 
Tensile strength, 25° C., p.s.i 
Modulus of rupture, p.s.i 
50° C. (122° F.) 
25° C. (77° F.) 
~10° C. (14° F.) 
~57° C. (—70° F.) 
Modulus of elasticity in flexure, 10° p.s.i 
50° C. (122° F.) 
25° C. (77° 
—10°C, (14° F 
— 57° C. (—70° F.) 
Compressive strength 
Ultimate, p.s.i. 
Modulus, 10° p.s.i 
Impact strength, 25° C. ft.-lb. per in 
Izod, notched 
Charpy, notched 
Izod, unnotched 
Charpy, unnotched 
Specific heat, cal./g.° C. 
Thermal expansion linear coeff., 10~* per © C 
—40° C. to —10° C. 
~10° C. to +25° C 
25° C. to 50° C. 
95° C. to 120°C 
Thermal conductivity 
10~* cal. /sec. cm Cc 
Btu. /hr, /ft.*/in./° F 
Heat distortion 
10 mils distortion temp., ° C. 
Distortion at 130° C., mils 
Maximum recommended operating temp. under no load* 
Continuous service 
Intermittent (1 hr. duration) 
Burning rate, '/s-in. sheet Navy test, in. per min 
Warpage 
Light transmission before aging 
White, percent 
Haze before aging 
Light trans. after aging 
White, percent 
Water absorption, percent 
Power factor 
1 Ke 
1 Me 
Dielectric constant 
1 Ke 
1 Me 
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TaBie I.—Properties or CiBar Cast ALLYMER Resins (Continued) 








Properties of polymer 


Dielectric loss 
1 Ke 
1 Mc 
Dielectric strength, '/,.-in. thick specimens 
Short time, volts/mil 
Step by step, volts/mil 
Resistance to chemical reagents, gain in weight after 7 
days’ immersion, percent 
Distilled water 
30 percent H,SO, 
3 percent H,SO, 
10 percent HNO; 
10 percent HCl 
10 percent NH,OH 
10 percent NaOH 
1 percent NaOH 
2 percent Na;CO, 
1 percent NaCl 
3 percent H,O, 
95 percent ethyl alcohol 
50 percent ethyl alcohol 
Acetone 
Ethyl acetate 
Carbon tetrachloride 
Chloroform 
5 percent acetic acid 
Gasoline 
Oleic acid 
Benzene 
Toluene 


Allymer 
C.R. 149 


Allymer 
C.R. 39Bd 


0.7 0.5-0.7 
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« Under special conditions, such as the inner panel of a heated-air de-icing window, Allymer C.R. 30-1 has performed satisfactorily over long periods with 


240° F. air on one surface and room temperature air on the opposite surface 





otherwise indicated: Rockwell hardness, tensile strength, 
modulus of rupture, modulus of elasticity in flexure, compres- 
sive strength, impact strength, Johnson shear strength, con- 
stant-strain flexural fatigue strength, thermal expansion, 
flammability, distortion under heat, accelerated weathering, 
light transmission and haze, falling emery mar and Taber 
abrasion resistance, dielectric constant, power factor, dielec- 
tric loss and dielectric strength. 

In the determination of falling emery mar resistance, the 
plastics were abraded by letting weighed amounts of No. 60 
emery fall from a funnel through a vertical tube, 6 ft. long and 
1 in. in diameter, upon the specimens held at an angle of 45°. 
Abraded specimens were compared visually and the abrasion 
values were expressed in two ways: 

l. Weight of emery used to abrade specimen 
Weight of emery needed for equivalent abrasion of glass 
2. Weight of emery used to abrade specimen 
Weight of emery needed for equivalent abrasion of 
methacrylate 

The Taber method specified in Federal Specification 
L-P-406a was modified for measuring mar resistance to the 
point of failure for glazing applications as follows: The 
specimens were abraded with the Taber abraser, using a CS-10 
wheel, after which the abrasion patterns were compared 
visually with those on a standard methacrylate sample 
abraded, using 5 revolutions of the abraser. The abrasion 
values were calculated as: 

Revolutions needed for equivalent abrasion of specimen 


Revolutions used for methacrylate sample 





In measuring wear resistance, the weights of plastic removed 
by the Taber abraser, using a CS-17 wheel, were compared at 
In the 


° 


high extents of abrasion (1000-5000 revolutions). 
heat distortion test the observations were continued until 130 
C. was reached, in order to obtain added ‘nformation on the 
thermoelastic behavior of the plastics; the weight applied to 
the sample was adjusted for variation in th'ckness o. the test 
specimen in this test. In measuring the compressive strength 
of the clear cast polymers, the dimensions of the test speci- 
mens were reduced. These specimens consisted of a pile of 
sheets ' 


produce a height of at least '/, inch. 


2 in. square with a minimum number of layers to 


Knoop hardness was measured following the procedure out- 
lmed in National Bureau of Standards Research Paper 
RP 1220. 
the dial readings of the instrument’ were noted as soon as the 


In measuring the Barcol hardness and cold flow, 


load was applied to the point and again 15 sec. later. The 
latter reading was recorded as hardness, and the difference 
The test for warpage due to 
Aeronautical 
The bonding strength of 


between the two as cold flow. 
elevated temperature followed the Navy 
Specification P-41C, Sec. F-3i. 
laminates was determined according to the Bureau of Ships 
method 17R5 (INT) of May 1, 1940. Test measurements 
were made in one of the directions parallel with the machine 
direction of the plies in the case of paper-base laminates; 
parallel with the warp threads for fabric-base laminates; and 
at right angles to the above-mentioned directions if all of the 
plies were oriented with the directions parallel. 

Haze values (Figs. 3 and 6) were determined through the use 
of the hazeometer exactly as in (Please turn to page 168) 


* Barber-Coleman Co 
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THE EFFECTIVENESS OF 
pends partly on the element of surprise. While motors cannot 
be silenced, planes can fly at sufficient altitude to lessen the 
sound of their approach. But light will betray the presence 
of raiders even at extreme heights—especially when it is 
silhouetted against the blackness of a moonless sky. Yet, to 
fly without some illumination of the controls is not always 
practicable. Therefore, cockpits have been equipped with 
lamp reflectors which control the direction of the lamp’s rays, 
diffuse them and, when necessary, preclude the emission of 
all light. 

Known as cylinders, these 5-piece reflectors fit into special 
cases in which they revolve. Depending upon the require- 
ments of the moment, they may be turned to emit either a 
white light, or a red light possessing a specific wave-length 
property, which will mask the light while yet enabling the 
pilot to see the complicated mechanism of his instrument 
panel. If all light must be extinguished, the reflector may be 
turned to an opaque white section which completely shuts off 
the stream of light. 

As can be seen in the accompanying illustration, parts for 
3 complete lamp housings are molded at one time. The red 
and the clear windows are each molded in 6-cavity dies. These 
lamp reflectors for the cockpits of B-7's must be held to close 
tolerances, and the assembly must come to within 0.005 of 
exact indexing. Such precise measurements, maintained 
throughout the molding of the 5 component parts of the re- 
flectors, illustrate the ability of some thermoplastics—in this 
case, polystyrene—to meet the most stringent dimensional 
stability requirements which may be set up by manufacturers 
of wartime equipment. 


Credits—Material: Bakelite polystyrene. Molded by Franklin 
Plastics Div., Robinson Industries, Inc., for Pittsburgh Reflector Co. 





NIGHT BOMBING DE- 






EACH INTRICATE PIECE OF MACHINERY IS THE 
final product of a careful interpretation of the engineer's blue 
print. Since everyone is not equipped with 20-20 vision, ma 
terial aids must be supplied to guarantee the reading of ever) 
fine detail of these highly complex drawings. One manu 
facturer has met this need in the production of ‘““Tube-A 
Lites’ —powerful lamps that can be affixed to a stand im- 
mediately above or below the drawing, or held in flashlight 
fashion in the reader’s hand, depending upon the immediate 
preference of the user. This latter method of handling is 
shown in the accompanying illustration. 

As originally designed, the lights consist of three 6-watt 
fluorescent tubes, 9 in. in length, arranged in a circle around a 
central supporting phenolic laminated tube, and enclosed in an 
envelope of transparent methyl methacrylate. This envelop« 
is cut to size from regular standard lengths of tubmg which are 
supplied by the fabricator. Current WPB restrictions may 
restrict the number of fluorescent tubes in the light to two 
The base, head and switch housing are fabricated of phenolic 
laminated tubing or sheet stock, bolted or screwed together 
A completed lamp measures 15'/; in. in length and 2°/, in. in 
diameter. These units are designed to operate on a currenc) 
of 110 volts, 60 cycles. 

A separate mechanical type starting switch is supplied for 
each fluorescent tube so that the user may turn on as much 
or as little light as is necessary. The apparatus is so ar 
ranged that it can be opened easily for the insertion of new 
tubes. Ballasts are enclosed in a separate compartment 
which is equipped with a chain for ready suspension near the 
plug-in, and are connected to the light by means of fifteen feet 
of cable. For convenience in handling, a break-type ring 
is attached to the end of the lamp switch, and the switch 
housing is so shaped as to form a handle if the light is to be 
carried as a flashlight. 


Credits— Materials: Formica tubing and sheeting, and Lucite. 
Manufactured by the Larrimore Sales Co. 
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WITH TRANSCONTINENTAL AND TRANSOCEANIC 
flights becoming the rule rather than the exception, reservoirs 


of supplies become immediate necessities, especially over bar 
ren stretches of land or vast expanses of water. Such reserves 
may bulk large in the supply compartments or, as in the case of 
lubricants for landing gear brake systems, may occupy only 
a very limited space. Yet, the need for both is equally im- 
portant, especially when an adequate supply of the latter may 
mean the difference between a three-point landing and a 
erack-up. 

Brake fluids are housed in a tank which is filled to the level 
of the threaded joint. Through a hose connecting the tank 
with the master cylinder, the tank acts as a replenishing 
chamber. The cap of the tank acts as an expansion chamber, 
enabling the fluid to adjust itself to the narrower confines of 
the hose and flow more smoothly. Further control is effected 
by means of a fine mesh screen which rests on the shoulder at 
the base of the tank, serving as a filter to prevent any foreign 
material present in the lubricant from entering the brake 
system. 

To enable the service personnel to check readily the 
quantity of reserve fluid available, a transparent material 
was specified in the construction of the tank, which would 
have good wear resistance and be able to withstand extremes 
of temperature. Consequently, clear cellulose acetate 
butyrate was chosen. This material is injection molded in a 
two-cavity mold to form the tank proper, the threads of which 
are molded in with the body. It is also used for the cover 
which is formed in a two-cavity mold and gated at the center. 
The molded threads of the cover have an automatic un- 
threading attachment. The insert in the base of the tank 
provides a harder material for the mounting and for the 
threads which receive the hose. 


Credits— Material: Tenite II. Molded by American Insulator 
Corp. for Bell Aircraft Corp. 


* Reg. U. S. Patent Office 


IN HEAD-ON CONFLICT WITH THE ENEMY, A PILOT 
must have complete command of his ship, so that each 
maneuver of defense or attack can be executed the moment 
the need for it arises. For example, the tail plane, or stabilizer, 
which is the primary control organ of an airplane, lies at the 
extreme rear of the plane, yet it responds to the slightest pres- 
sure of the controls. Measuring only one-ninth of the wing 
area, the stabilizer balances the plane in steady flight, trims 
it for various speeds, controls the rate of climb or descent and 
causes it to dive, if necessary. It consists of two parts: 
the front or normally rigid section, and the rear or elevator, 
hinged on an axis, with a trailing edge which can be raised or 
depressed. 

Wartime stabilizers of the Vultee B-13-A are constructed 
of a one-piece molded plywood skin, formed of two face plies 
and one core ply, mounted on a tail-plane structure. Each of 
these plies is first edge jointed; then a synthetic resin ad- 
hesive is applied to the edges. After this glue dries, the 
veneers are trimmed roughly to size. Since the veneers run 
at a 45° angle to the leading edge of the skin, short pieces are 
needed on the ends of tne skin. 

After each ply is spliced, it goes to the router table and is 
stacked on the preceding ply until 20 deep. The router pat- 
tern is then put in place and the plies routed to finish size. 
A phenol-formaldehyde resin adhesive is brushed on to each 
face of the flat core ply and the ply hung up to dry—care be- 
ing exercised to keep the sheets from curling. After drying, 
the core ply is sandwiched between 2 face plies and pinned 
on a form block which has first been covered with cellophane. 
A rubber bag is placed over the form, the end sealed up and a 
vacuum drawn over it. The assembly is then baked in an 


~ 


autoclave at 300° F. and 60 Ib. pressure. 


Credits—Resin adhesives: Lauxite and Amberlite.. Molded by 
Kroehler-Doak Aircraft Parts Div., Kroehler Mfg. Co., for Con- 
solidated Vultee Aircraft Corp 










a OREN IN eT TE 


= 
ot. eee 





























~ 
ovr | 











| 
| 
| 














ee eee 
ee es omen 








ES - 
LOL ec een eennmnmmnnmmannnn meen 


The economy of gold 





LD adageés about the dearest being the cheapest in the 
long run were again proved true by chemists of the 
Rastman Kodak Co. when they developed a new method for 
the rapid production of assembly fixtures of a phenolic liquid 
casting resin. 
Eastman accepted a Government contract to produce an 
essential and urgently needed war part. In order to produce 
this part in the quantities required, several hundred assembly 


jigs or fixtures were needed in a great hurry. Precedent 


dictated production of the fixtures by the most generally ac- 
cepted method, which demanded the services of hundreds of 
expert tool makers, thousands of pounds of tool steel, and tens 
of thousands of man-hours. By this method, months would 
have been consumed before actual assembly of the part could 
even have been started. But the company’s Camera Works 
Laboratory was not bound by precedent. Its chemists be- 
lieved that these fixtures could be molded of a phenolic cast- 
ing resin, and that the time needed to produce the plastic 
fixtures would be considerably less than that consumed by any 
other method. 

Backing the courage of their convictions with action, the 
company engineers built a test mold of steel. In cooperation 
with technicians of the plastics materials manufacturer, they 
produce the first fixture. This casting was perfect. The fix- 
ture was held to the exceptionally close tolerance of + .001 
inches. A time study proved that about 6 fixtures could be 
produced every 5 days from the one mold. But time was still 
an important factor. Even this production schedule was not 
fast enough because the ultimate parts were wanted at the 
war fronts immediately. 

The problem of stepping up production beyond this point 
by means other than the manufacture of more steel molds, 
which would have taken weeks, seemed insurmountable. The 
difficulty was twofold. When casting the phenolic resin in 
steel molds, it is necessary not only to protect the steel from 
the action of the acid in the resin but alse: to have a coating 
on the mold to permit removal of the cas: resin. Customary 
procedure is to employ some one of several organic coatings. 

If close dimensional tolerance is to be maintained, the 

application of protective coatings must be made with ex- 
treme caution so that a uniform film will result. In many in- 
stances, such an application is not possible unless the mold is 
disassembled for coating. After the casting is made in such a 
protected mold, more often than not the lining is broken or 
completely destroyed by the removal of the cast resin. This 
necessitates recoating and, in many cases, disassembling the 
mold for recoating when more than one casting is desired. 
Such a procedure, when resins are cast on a production or semi- 
production basis, becomes very costly and consumes time. 
. The company’s chemists and engineers again put their 
heads together. If they could find a new method of protect- 
ing the steel and at the same time have it serve as a parting 
agent, they believed they could reduce the actual labor pro- 
duction time of a fixture by 75 percent. Within a week these 
men found the answer, and a simple one it proved to be. They 
gold-plated the steel mold. 

A steel mold was used for making the plastic part of cast- 
ing resin because it afforded greater accuracy and stability 
than any other type of mold (such as wood, plaster or latex). 
The protective coating of gold plate permits the utilization of 


these properties of steel molds and simultaneously delivers 
lower unit cost per casting. Gold, being a noble metal, is re- 
sistant to all acids except, of course, aqua regia (nitrohydro- 
chloric acid). Therefore, it is ideally suited as a protection for 
steel molds used for casting resins. Multiple castings may be 
made from gold-plated molds without the cost and time lag of 
re-preparing the mold for each new casting. As soon as one 
casting is removed from the mold, another may be immedi- 
ately poured and cured. In molds where the resin is poured 
about a plug or core, it is advisable to wipe a wax (such as 
Johnson’s Wax No. 156, 10 percent) as a lubricant on these 
parts. This is to keep the gold from wearing when the cast- 
ings are removed from the parts. 

The time and labor saving made possible by the use of gold 
plate instead of organic coatings is considerable. For ex- 
ample: company engineers are now casting plastic parts 
from a gold-plated mold in 3 hours, consuming one-half hour 
of labor. The same mold, if protected by an organic coating, 
would require 15 hours’ time and 5 hours’ labor to prepare. 


This includes disassembling, stripping, spray-coating, drying _ 


and baking, reassembling and molding. Inasmuch as this 
mold is held to + .001 in. on critical dimensions, an under or 
over thickness of paint film would alter the usefulness of the 
mold. From a gold-plated mold, identically dimensioned 
parts can be produced. 

The gold plating of the mold follows a preliminary copper 
plate and a nickel plate. The thickness of the plating was 
controlled so that it did not interfere with the desired di 
mensions of the completed cured casting. The plating opera 
tions are as follows: 

Inches 


Copper plate..... vi .0003 
Nickel plate. i 0001 
Gold plate (Wittenberg process)...... .0001 (max.) 


A better plating was secured by disassembling and plating 
the mold in individual parts. Surfaces which did not come 
in contact with the casting resin were masked off for the gold 
plating operation. The cost of gold of .0001-in. thickness is 
approximately 13 cents per square inch. On the mold 
referred to above, the gold plating cost was less than $200. 

The use of the phenolic casting resin in place of another 
material eliminated many machine operations. The resultant 
saving justified the use of gold plate. However, as previously 
pointed out, the closer adherence to dimensions, lower costs 
and faster production credit the use of gold plating with its 
own economy. 

The 3-hour schedule which the company engineers estab 
lished was made possible by several short cuts in the use of the 
casting resin as well as by employing the gold plate. These 
include heating the mold before pouring, heating the resir 
before mixing and pouring, and immediate heat curing after 
pouring. It was the use of gold plate, however, that cut the 
bulk of the 15-hour schedule to 3 hours. 

This new-found method has not only resulted in the saving 
of untold man-hours and dollars but will further speed ou: 
war production because it is being made available to industry 
Its postwar value is at present immeasurable. 


Credits— Material: Dures casting resin. Gold plating by Easi- 
man Kodak Co. 
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1—-Standard plastics extruders may be used to produce rods and tubes. 
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2—Calen- 


dered sheeting from polyethylene resins can be made with a relatively smooth surface 


POLYETHYLENE 


~~ 


by C. S. MYERSTF 


resins are a new group of thermo 


OLY ETHYLENE 
plastic materials 


in this country since early in 1943 is an extension of a success 


Production of these resins in quantity 


ful pilot plant development which began operation in July 
1942, following several years of experimental production 
[he major portion of the production is still being used ex 
clusively for the insulation of high frequency wire and cable 
rhe polyethylene resins are semi-rigid, translucent plastics 
which possess many unusual properties—among them, ex 
cellent electrical insulation characteristics So superior are 
the low-loss electrical properties of polyethylene resins that 
these plastics have materially improved the construction of 
ultra high-frequency wire and cable. However, the ma 
terial is available in production quantities only by specific 
1uthorization of the WPB under Conservation.Order M-348 
Polyethylene resins are produced under strictly controlled 
By changing the conditions of manufacture, the 
the 


only 


‘onditions 


varied to satisfy needs 


the 


roperties of the resin can be 


4 particular applications. At present time one 


grade of resin is being produced regularly. Among these 


t Plastics Division, Carbide and Carbon Chemicals Corp 
* Reg. I 
eg 


S. Pat. Office 





variable properties are tensile strength, elongation at break 
tear resistance and brittleness temperature. The properties 
of the resin indicate that the use of these materials in future 
years will be extremely widespread. The art of compound 
ing and using these resins has not as yet been developed fully. 
It is expected that the properties will be even further im- 


proved as more exact processing information is obtained 


General characteristics and forms 


Polyethylene resins are straight-chain polymers of ethy 


lene. They are produced by the direct polymerization of 


liquid ethylene at high temperatures and high pressures 


It is possible to produce the resins in a wide range of molecular 


weights, each essentially normal, or linear, in molecular 


structure The characteristic structure is as follows 


H H H FH 
C—C—C—C 
H H H Hi jn 


Polyethylene resins as produced (Fig. 6) are thermo 


plastic materials—translucent white in color—which are in 
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herently flexible. The flexibility is essentially independent 
of the average molecular weight of the resins and is approxi- 
mately equivalent to the flexibility at room temperature of 
Vinylite resin VYNW plasticized with 20 percent Flexol plas- 
ticizer DOP. The resins are crystalline in structure. Because 
of this fact, the tensile strength of the fabricated members 
may be increased by orientation and cold working. Trans. 
parency is also increased by this processing. Dyes and pig 
ments may be added to the resin to produce a wide range of 
colors of exceptional brilliance. 

Polyethylene resins soften sharply at a temperature of ap 
proximately 108 to 112° C. While resins of low average 
molecular weight (10,000 to 14,000) change from a solid to a 
soft plastic mass in this temperature interval, resins of higher 


TABLE I[.—PrRopERTIES OF STANDARD DYNH PoLyetHyLent 
_ REsINn ( ELECTRICAL GRADE) ¢ 


Grade D-55 
ee Properties (DYNA) Test method 
Molecular weight (average) 18-20,000 
Specific heat (18 to 40° C.) 0.53 
Heat of combustion: cal./gm. 11,100 = 15 
Softening témperature, ° C. 108-112 
Moisture diffusion constant 
Mg. /hr./cm.*/mil at 30° C. 0.028 Note" 
Water absorption 
Percent wt. gain, 24 hr. at 0.01 ASTM 
25° C. D570-42 
Thermal conductivity, cal. /cm. 
sec., °C. 
Range 0 to 15°C. 0.81 X 1078 
25 to 40°C. 0.62 X 10-8 
Thermal expansion characteristics 
Cubical coefficient, per °C. * 10° Note” 
—35° C. 300 
—20° C. 410 
=<. ate 
W*S. 550 
20°C. 710 
25° C. 745 
40° C. 870 
60° C. 1,010 
80° C. , 1,210 
100° C. 1,400 
110°C. 1,530 
115° C. 750 
115 to 150° C. 750 
150° C. 750 
Thermal diffusivity, cm.*/sec. 
0-15° C. 1.66 X 10-4 
15-25° C. Value changing 
25-40° C. 1.37 X 10-8 
Volatility, percent wt. loss 
72 hr. at 82° C. in air 0.0 
Power factor at 25° C. 
1 Me. 0.0003 
50 Me. 0.0003 
Dielectric constant at 25° C. 
1 Mc. 2.3 
50-Mc. 2.29 
Direct current resistivity at 
25° C., Megohms-cm. >10° 
Surface resistivity, ohms 2 xX 10" 
Dielectric strength, volts per mil ASTM 
D149—40T 
20° C. (0.075 in. thick) 1000-1100 
80° C. (0.075 in. thick) 630 


. Reges-gecmvure differential, 31.7 m. of mercury. 
+ Clash, R. F., and Rynkiewicz, L. M., “Thermal Expansion Properties of 
Some Plastic Materials,’ Ind. Eng. Chem. 36 279-82 (March 1944). 
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iverage molecular weight begin to soften in the same tem- 
perature interval but are quite viscese above the softening 
temperature range. Consequently, the viscosity of the 
softened polymers above the softening temperature range 
if 108 to 112° C. is dependent upon average molecular weight. 

It has been determined that the flow height of the resin, 
as determined by the Williams parallel-plate plastometer, is 
directly proportional to the average molecular weight of the 
polyethylene resins. This relationship is shown in Fig. 3. 
For this reason, the resins are defined by flow height as det r- 
mined in the standard manner.' As an example, the grade 
of polyethylene resin now being made in quantity, DY NH, ts 
designated as “D-55"' to indicate that the Williams flow 





height of this resin is an average of 55 mils at 130° C. 


Physical and electrical properties 


In Table III, the properties of various grades of polyethylene 
resin are summarized. The stress-strain diagram of various 
grades of polyethylene resins are shown in Fig. 4. These 
diagrams, together with the data of Table III, indicate the 
desirability of the high molecular weight grades of resin for 
many applications. Additional physical and _ electrical 
property data for currently standard polyethylene resin are 
shown in Table I. These tables and charts demonstrate 
the extremely low moisture-diffusion constant of the poly 
ethylene resins, their excellent electrical characteristics and 
their excellent low-temperature properties (Fig. 5). 


Methods of fabrication 
In general, polyethylene resins are fabricated in almost 


exactly the same manner and on the same machinery as are 
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3—-This graph shows the relationship between the flow 
height of the resin, as determined by a Williams parallel- 
plate plastometer, and the average molecular weight of 
the resin. 4—The stress-strain diagram of the various 
grades of polyethylene resins. 5—This graph indicates 
the temperature-stiffness comparison of various polyethy- 
lene resins. 6—Polyethylene resins are tough, horny, 
translucent materials. 7—Film in thicknesses of 3 mils 
is eminently satisfactory for wrapping foils. 8—The elec- 
trical properties of polyethylene resins make them highly 


suitable for use as electrical wire insulation and jackets 
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9—Containers that are form-stable in boiling water may 
be fabricated by blow-molding. 10—Conventional presses 
are used to emboss the sheeting. 11—Cloth coatings in 
a range of brilliant colors are practical applications of 
polyethylene resins. 12—-Translucent press polishing 
sheeting can be produced in a variety of thicknesses 
13—This graph indicates the temperature sensitivity of 
polyethylene solubility. 14—This diagram shows solu- 
bility characteristics of one polyethylene over a wide 
temperature range. 15—Monofilaments can be pro- 
duced in a wide range of colors. 16—Standard injection 


molding methods are applicable to polyethylene resins 


the vinyl chloride-acetate resins. The principal differences 
between the two materials is the higher softening point of 
polyethylene and the much higher coefficient of cubical ex 
pansion of polyethylene. It is believed that fabricators 
familiar with vinyl chloride-acetate resins will have little 
difficulty in adjusting their processes to accommodate the 
polyethylene resins. 

Extrusion—Conventional plastics and rubber equipment 
is satisfactory for the extrusion of polyethylene resins. The 
operating conditions applying to the new materials are essen 
tially the same as those used with other thermoplastic ma 
terials. The specific factors influencing success of the ex 
trusion operation are the high coefficients of thermal expan 
sion of the compounds. Modified extrusion die design allows 
high extrusion rates. Thick extruded sections require special 
cooling technique to avoid voids in the center of the section 

Polyethylene resins can be extruded to produce the follow 
ing types of products: 1) Wire insulation and jackets (Fig. 
8); 2) Tubing, rod, tape and monofilaments (Fig. 1), and 
3) Coatings on rope, twines, etc. 

Calendering—After suitable compounding modification, 
polyethylene resin can be calendered under conditions that 
are normally applicable to vinyl chloride-acetate resin com 
pounds (compound temperature 105 to 150° C.). Relatively 
smooth sheeting (Fig. 2) can be calendered in thicknesses of 
100 mils and calendered films in thicknesses of 3 mils result 
in an attractive product suitable for wrapping feils (Fig. 7) 

The following calendered products can be produced from 
polyethylene resins: 1) Sheeting and films, unsupported; 
2) paper coating and impregnation; and 3) cloth coating 
and impregnation (Fig. 11). 
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Taste II.—Twermat ExpPaNsIon CHARACTERISTICS OF POLyY- 
ETHYLENE RESINS 





Specific 
Linear Cubical volume ratio 
expansion expansion V; 
Temperature (t), coefficient coefficient — 
a’ x 105 x 10° Vesec 
_ 10 300 0.969 
— 20 13.7 410 0.975 
0 18.3 550 0.986 
20 23.7 710 0.997 
25 24.8 745 1.000 
40 29 870 1.012 
60 33.7 1010 1.031 
80 40.3 1210 1.055 
100 16.6 1400 1.094 
110 51 1530 1.130 
115 25 750 1.142 
115 to 150 25 750 
150 25 750 1.168 


Molding—Standard compression and injection molding 
operations used with thermoplastic materials are applicable 
to polyethylene resins. However, certain inherent proper- 
ties of the resin influence the molding characteristics to a 
significant degree. The high coefficient of cubical expansion 
and contraction of polyethylene resins, shown in Table II, 
necessitates careful attention to mold design if the molded 
parts are to be produced to close dimensional tolerances. 
For example, if the temperature of a massive piece of poly 
ethylene is raised from 25 to 115° C., the piece will increase 
14 percent in volume. Cooling a molded section from the 
elevated temperature results in a corresponding shrinkage. 
The result of such dimensional change is a product which no 
longer duplicates the dimensions of the mold cavity. Also, 
shrinkage voids may be formed due to the high degree of 
contraction unless special cooling and molding techniques are 
employed. 

Planishing and embossing—Calendered sheeting can be 
planished (Fig. 12) or embossed (Fig. 10) in the conventional 
platen press. Because of the characteristic sharp softening 
point of the polyethylene resin D-55, some care is required 
in the application of the hydraulic loading and in the heating 
of the press in order to avoid extrusion of the compound from 
between the plates. The higher molecular weight grades of 
polyethylene are more amenable to the planishing operations 
and are more satisfactory for planished sheet applications 
because of improved physical characteristics. 

Blow molding, swaging and drawing—Polyethylene resin 
sheeting may be fabricated by con- (Continued on page 174) 
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SUPER SIGHT makes magnification and light 

instantly available wherever and whenever 
needed, in the exacting requirements of first aid work, 
dentistry, dermatology and surgery. It is particularly 
indispensable today in keeping down injury layoffs 
by war workers engaged in vital production. 
Magnifying glass and light are encased in a strong, 
light weight Plaskon Molded Color unit, that can 
be moved about with finger-tip control. The 
solid molded white color reflects cleanliness and 
Sanitation . the case does not discolor, tarnish, 
corrode or rust the surface is smooth, hard, 
easy to keep clean. Plaskon Molded Color is 
odorless, inert, and resists the effects of water, oils 
and common organic solvents. It can withstand sharp 


* * * * * 
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blows, and will not dangerously shatter or splinter. 


This is another demonstration of the essential service 
that Plaskon Molded Color is giving in widespread 
use. Our experienced technical men will give you 
valuable assistance in the adaptation of Plaskon 
resin materials to your present wartime needs and 
peacetime planning. 


PLASKON DIVISION, LisBEY e OWENS «FORD GLASS COMPANY 
2121 Sylvan Avenve, Toledo 6, Ohio 
Canadian Agent: Canadian Industries, Ltd., Montreal, P. Q. 
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Infrared for drying and preheating 








s Caie use of infrared lamps to dry or preheat plastic 
material before molding is not a recent development. 
However, any real expansion in the use of this type of equip- 
ment was somewhat limited by the fact that until 1944 most 
of the infrared driers were home-made and were utilized with 
a greatly varying degree of success and efficiency. Until a 
tested standard commercial infrared drier was made available 
at a reasonable price, it was impossible to convince molders 
how inexpensive and efficient drying and preheating with 
infrared heat can be. 


Drying of plastics 

A wide variance in apparent moisture content of various 
drums of plastic material is frequently noted even when. the 
barrels are stored on raised blocks under constant tempera- 
ture conditions in a dry room. Since there is as yet no easy 
way for molders to make a quick chemical test to determine 


the amount of moisture in a given batch of material, the only . 


solution is to mold some of the material and see if moisture ap- 
pears on the part. 

Many plants seem to get along with a minimum of drying; 
others religiously dry every pound of material. Today in 
the plastics industry there seems to be no rule one can adduce 
about drying—about when to dry, the costs, the advantages— 
other than the rule of thumb whereby the surface of the 
molded part is observed and the piece subsequently cut open 
in search of flaws that might be attributed to the presence 
of moisture. If the familiar mica marks, stars, checks or 
rough spots are present, drying is usually indicated since these 
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marks, generally most noticeable when radiating from a gate 
or weld mark, often indicate a structural weakness. A mois- 
ture mark is also likely to be an ultimate point of fracture, 
scaling or peeling. However, in addition to this visual study 
of the molded piece, chemical tests can and should be made 
wherever possible. 

Moisture marks are particularly unsightly on smooth sur 
faces and are the cause of many rejections. In the lower 
pressures used in extrusion, the least trace of moisture (often 
as little as a fraction of a percent) shows up plainly as a rough 
surface or swelling, lacking finish, dimension and strength. 
Therefore, drying * _se material is often more important to 
the extruder the . co the injection molder. 

Because of the degree of uncertainty as to the particular 
cases in which drying of the plastic material is advisable, 
it was not until the latter part of 1943 that a commercial 
infrared drier and preheater was designed which incorporated 
many important features often overlooked in the home 
made units. Figure 1 shows this new drier with one side 
removed so that the material can be seen as it passes through 
the unit. It was found necessary when developing this 
equipment to supplement the principle of infrared drying so 
that the material passes over a hot metal tray which draws its 
heat from the drying lamps. A vibrator, which is mounted 
under this plate by means of a specially designed framework, 
causes the plastic granules to dance across the tray and 
prevents the particles from stick:ng, whether it be from over- 
heating, clogging or uneven particle size. If the tray is too 
thin, the additional heat which should be stored in the metal 
sheet is quickly dissipated. This extra heat is also lost if a 
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conveyor belt is used. Consequently, a drier that employs 
a thin tray or conveyor belt is inefficient and requires extra 
batteries of lamps—materially increasing operating costs as 
compared with those prevailing when a vibrator and heavy 
tray combination is employed. 

The heavy tray, reinforced by the vibrator support, must 
be strong enough to resist warping under the high heats that 
are sometimes employed for materials such as the new heat- 
treated acrylics that take temperatures up to 440-450° F. 
A variable control on the vibrator makes possible an increase 
in vibrator speed for materials requiring only brief drying and 
enables the drier to be emptied quickly ata jobchange. A 
readily adjustable gate under the feed hopper, acting in con- 
junction with the vibrator, controls the actual rate of ma- 
terial flow under the lamps. 

To remove volatile elements completely from the drier, 
especially moisture, a blower was found to be necessary. This 
moving air stream also prevents plastic dust from rising and 
fusing on the lamps, from which it can be removed only 
with difficulty. The stream of air developed by the blower 
goes counter to the flow of the material and is forced to pass 
out of the unit through a broad flue. 

As a protection against the action of the vibrator, the in- 
frared lamps are suspended from a support mounted inside 
the main structural frame. A highly reflective cover plate, 
thickly insulated so as to retain the rising heat, is also sus- 
pended from this lamp support. The bulbs are closely fitted 
to the openings in the reflector in order to effect a maximum 
seal against the passage of rising heat between the bulb and 
the reflector and to assure maximum reflecting surface. 

To control*the heat, a series of switches is arranged so 
that the lamps may be switched on and off in groups as re- 
quired. In addition, an a.c. regulator gives inexpensive con- 
trol over the volume of heat put out by the infrared lamps. 
This latter arrangement makes possible a more effective 
control over the drying process and insures a material in- 
crease in the range of the drier (varying from 10 to 125 Ib. per 
hr.) at temperatures from 100 to 300° F., or higher. 

The entire drier unit must be fully enclosed to prevent any 
dust or other contamination from entering the drying cham- 
ber. Furthermore, the feed hopper should be kept covered 
whenever possible. Especially in drying and handling clear 
materials, great care must be exercised to prevent con- 
tamination. The almost magnetic affinity of clear material 
for any foreign matter is often a source of trouble in the mold- 
ing plant. In some cases where very fine dust or moisture 
is encountered, the use of filtered and conditioned air through- 
out the plant is indicated. 

Most molders are well aware that some. plastic materials 
(especially the acetates), upon cool- (Please turn to page 182) 


1—A standard commercial infrared tray-vibrator type 
ventilated drier mounted on a semi-portable truck. 2— 
This commercial infrared hopper drier is designed for 
mounting on the hopper of an injection machine. A mirror 
has been placed below this unit to show the position of 
the dual jamps. 3—When a drier is used for preheating, 
it is best to mount the unit so that it will discharge the 
material directly into the hopper. In this case the in- 
tegral supports rest directly on the floor. 4—A small 
sheet plastic softener with adjustable lamp height and 
heat-reflecting tray. 5—In this standard commercial 
infrared preform heater the two lamp clusters are 
located above and below the expanding metal trays 










































































(Abowe) BEETLES VARIETY OF COLOR has been 
utilized for the basic Micro Switch covers 
to provide a means of instantly identifying 
contact arrangements and the various 
types of switches. 


Ctheee) BECAUSE OF ITS ADVANTAGES of 
dielectric 


strengt stability, 
color, and light t, Beerce is molded 
into covers the ic Micro Switch on 
this Stokes Automagic Molding Press. 


PRECISION SNAP ACTION SWITCHES UTILIZE BEETLE 


* On American bombers, the bomb bay signal light, the bomb handling mechanism, 


the bomb release mechanism—and dozens of other vital functions from nose turret 
to trim tabs—are controlled by thumb-size, featherweight switches of amazing 
precision, product of Micro Switch Corporation. 

Micro Switch housings and accessories are built to resist vibration, to function 
reliably when subjected to high altitudes, sub-zero temperatures, salt air, and the 
violent maneuvers of aerial combat. Precision molded plastic housings using 
Cyanamid’s Bretie* are used because of the dielectric properties, dimensional 
stability, light weight, color, and high speed produetion possible on this _plasti 


material. *Reg. U. S. Pat. Off 


(Below) A THIN METAL LEAF is attached 
to the Beerie cover to provide a 
leaf type actuator. The screws are 
run through the leaf spring and into 
the plastic Micro Switch cover. All 
materials used in the switches are 
subjected to various chemical, tem- 
perature, and altitude tests to be 
sure they will function properly 
under all service conditions. 


ee &* 6 


“ bis 
a ae E. a 


(dbowe) PLASTIC-HOUSED MICRO 
SWITCHES are inserted, in some in 
stances, into larger die cast metal 
housings, while many are used without 
any additional protective housing. 


(Right) BEETLE COVERS are applicd after 
the switch mechanism has been as- 
sembled in the housing, and are per- 
manently sealed in position. BEETLE’s 
dimensional stability is of great im- 
portance since as <a ex- 
tremely accurate fitting of rts. 
All materials and iivaalane ia tthess 
precision switches must be able to 
retain their essential characteristics 
under long continuous service since 
the switches may be operated liter- 
ally millions of times. 
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Adhesives for wood veneer aircraft construction 


PLASTICS WORKING FOR PEACE 


The Plastics Industry is making every effort to win Peace! Molders, laminators, 
and material suppliers are all devoting their untiring efforts to meet the new 
and increasing demands for plastics in our country’s wartime needs. Production 
facilities are being worked to capacity to meet these demands, As a result, and 
in spite of improvement in the raw material situation, many of the peacetime 
uses for plastics still have to be temporarily delayed. 

These photographs ‘my an a few of the tasks assigned to plastics in meeting 
military needs. But they tlustrate why we may not be able to accept orders 
for civilian production with the same promise of delivery as in the past. 
First things must come first! 

So we say consult with your molder or material supplier on your needs, 
knowing he will give you reliable information and the best possible service in 
the handling of non-priority orders. 


insulating moteriats for ships 


Service tableware for the Armed Forces 


Ignition parts for oircraft engines 


CYANAMID PLASTICS 


BEETLE -MELMAC - URAC - MELURAC- LAMINAC 












by LYMAN L. DAWSON* 


High frequency solves molding problem 





| festa? dielectric heating of preforms is open- 
ing up an entirely new field in the transfer molding of 
thermosetting resin compounds. The ability of the plastics 
industry to handle larger and more complicated parts is 
largely dependent upon its ability to heat greater masses of 
molding materials rapidly and uniformly. Today, the most 
efficient means of achieving this end is through the use of high- 
frequency heating. An example of so-called impossible jobs 
which are now being produced on a round-the-clock basis 
through the use of dielectric heating is an aircraft engine ig- 
nition distributor head molded from asbestos-filled melamine 
compound. ‘ 

Because of the low thermal conductivity properties of the 
compound, the size of the part, the close nesting of a large 
number of pins and the complex arrangement of 17 metal in- 
serts, the molding of the distributor heads for a 12-cylinder 
aircraft engine presented a particularly stubborn problem. 
In order to secure proper flow from the transfer chamber into 
every section of the mold, the 2'/, lb. of preformed plastic was 
preheated to 250° F. before it was placed in the loading well. 
Only by a rapid, uniform heat could such a mass be heated to 
the center without overheating the surface at the same time 
If the core were underheated, the material could not be made 
to flow into the cavity without the use of such great pressure 
that pins would be broken or bent and inserts sheared or 
moved out of position. If the surface of the preforms were 
overheated in an attempt to soften the core, the compound 
would begin to set, causing equally disastrous results. 

Following 9 months of experimentation in preheating with 
electric ovens and infrared, work on this job was stopped for 
several weeks in the plant under discussion because of the 
company's inability to reduce the number of rejects to the 
point where production was practical. In March 1944 a 
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new high-frequency dielectric heating unit with an enclosed 
preheater cabinet was installed, and within a week the mold 
ing of the distributor heads was proceeding on a production ba- 
sis. By May 1 slight mold changes and other adjustments 
had been made, and the job was proceeding smoothly with the 
oscillator uniformly heating a steady stream of preforms that 
keep the two semi-automatic molding presses operating con 
tinuously through 3 daily shifts, 6 days a week. One opera 
tor easily handles both presses. 

Figure 1 shows the compact arrangement of the two presses 
with the high-frequency unit placed between them. The two 
preforms that are required to mold one distributor head have 
just been placed in the heating drawer at the right of the 
generating unit, and the operator is starting the cycle by 
tuning the machine. The preheating is accomplished by 
placing the preforms in a removable cast-aluminum drawer 
which acts as the lower electrode and is readily pushed back 
into the preheater cabinet mounted on the side of the generat- 
ing unit. This generator produces a high-frequency power 
which passes directly through preforms placed between the 
two electrodes. The dielectric loss factor of the material and 
the passage of the electrical power produce heat within the 
preforms themselves. The top electrode, which is also made 
of cast aluminum, is adjustable—its position being indicated 
on the outside of the cabinet by a calibrated dial. It is gen 
erally positioned to provide an air gap above the preforms s 
that the drawer can be moved with ease. 

During the heating of the preforms, the operator sets upon 
an assembly board the 17 metal inserts that are molded into 
each distributor head (Fig. 2). The operator then transfers 
these inserts to keyed positions in the lower mold force of one 
of his presses (Fig. 3). For this particular molding job, two 
preforms with a total weight of 2'/, Ib. are placed in the drawer. 
After 4 min. between the electrodes, the mineral-filled mel 



















1—A high-frequency unit sits 
compactly between the two 
semi-automatic presses which 
it services. 2—The operator 
is shown setting up on an 
assembly board the 17 metal 
inserts molded into each dis- 
tributor head. %3—Here the 
inserts are being transferred 
to keyed position in the 
lower mold force of a press. 
4—On completion of the 4- 
min. heating cycle, the pre- 
forms are tested for plasticity. 
5 —In the transfer of the pre- 
forms from preheater drawer 
to loading well, the time ele- 
ment must be held to a mini- 
mum to avoid setting up of the 
material prior to its molding 




















amine compound is heated to 250°F. At this stage the ma 
terial reaches a degree of plasticity where the operator can 
push a finger and a thumb into the preform (Fig. 4) much as 
he might with a ball of putty. 

The opening of the preheater drawer automatically opens 
the circuit and eliminates all danger to the operator. Any re 
sumption of the heating involves the use of the starter button 
control on the instrument panel. Because there is such a 
slight difference between the softening point, flow point and 
setting-up point of the melamine, the period between the time 
the operator removes the preforms from the drawer and the 
time he places them in the loading well (Fig. 5) must be held to 
a minimum. 

In this steam-heated well, the heating process is continued 
throughout the 3-min. press-closing time during which the 
mold plunger compresses the melamine and transfers it to the 
mold cavity. With a pressure of 70 tons exerted on the 12-in. 


ram, the compound, which flows freely between 290 and 300°F ., 


is forced through the two gates into the heated cavity. Here 
it is held under pressure for another 5 min. before an indicat 
ing light signals the operator that the thermosetting reaction 
is completed and that the finished head is ready for removal 
from the mold (Fig. 6 he gates that are used in molding 
these distributor heads are believed to be the largest open 
ings in use in transfer molding today 

\ slight change is being made in the mold to eliminate the 
need for lifting the 43-lb. cage from the press after each mold 
ing cycle, and moving it to the bench. Up to the present 
this manual operation has been necessary to permit the with 
drawal of the section containing the pins. These pins form 
the holes through which the wiring enters the finished head. 

Asbestos-filled melamine is a white thermosetting compound 
that has high dielectric properties and cures into a light gray 
ish-brown product possessing excellent physical qualities 
It was selected for this head because of its high dielectric 
properties, its ability to withstand the heat of a high-speed 
engine and the low temperature of the substratosphere. It 
must withstand 25,000 volts for 3 min. and have a flexural 
strength of 10,000 pounds. Its specific gravity is 1.78. In 
the moisture-resistance test it must (Please turn to page 178) 
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' New flash lathe 





phen the simplest finishing operation takes considerable 
time and labor. When, as in the case of the M-52 fuze, 
the orders for a single part rv: mto the millions or when a 
large and varied stock of plastic pieces is produced by one 
company, the time and the labor involved in the removal of 
flash, in buffing and in like operations can mean the difference 
between meeting delivery dates and falling behind schedule. 

In an effort to reduce the number of man-hours consumed 
in finishing operations and, at the same time, produce better 
quality work at a lower cost, the J. M. Nash Co. has engi- 
neered an automatic flash lathe (Figs. 2 and 3). Designed for 
the removal of flash on cylinders, knobs and similar rounded 
articles, the first production unit is now in operation—speed- 
ing delivery of M-52 fuze noses (Fig. 1). Entirely automatic 
except for the hand work involved in loading the unfinished 
pieces onto the unit, the lathe has a production rate ranging up 
to 60 pieces per minute. 

Basically, this finishing machine consists of a number of 
spindles mounted on a turntable. Work placed between 
pairs of spindles is revolved at a high rate of speed as the 
spindle-work unit moves around the circumference of the 
work table, past the various finishing stations. The top 
spindles (one of which is shown at C in Fig. 3) hold the 
plastic parts securely during their travel over the work- 
ing area. Since the centers of these spindles are ball bearing 
mounted, the spindles can come up to the proper revolutions 
per minute without slippage. 

In order to achieve accurate adjustment on work stations 
so that flash removal can be confined to the smallest area, 
spindles are carefully spaced over the wheel circumference. 
To guard against the possibility of damage, the molded pieces 
are held in place between the top and bottom spindles by fric- 
tion disks. As a further protection, the spindles are held 
motionless while the molded parts are loaded and ejected. 
The ejection finger (J in Fig. 2) automatically sweeps the 
molded and finished piece from the bottom center of the 
spindle into the ejection trough (K) which is placed directly 
over a suitable container. 

Of the 10 spindles on this automatic lathe, the bottom 
spindles alone are driven—the upper spindles being designed 
for work location. When all 10 spindles are used, plastit 
parts up to 4'/; in. in diameter can be put through the ma- 
chine. However, only alternate spindles may be employed for 
work larger than 4'/; in. but not over 6'/; inches. Standard 
height adjustment is limited to 6 in., although machines can be 
supplied to meet special requirements. A change in the ad- 
justment screw (A) raises or lowers the top wheel and thereby 
makes possible the insertion of plastic parts of different sizes. 

Since the spindle and feed drives are independent, the speed 
of either or both can be altered by a change of the controls 
(L) to achieve the combination (Please turn to page 178) 
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1—Finishing operations on plastic parts manufactured 
in large quantities, such as the M-52 fuze noses shown 
hete, are stepped up and improved by the use of auto- 
matic flash removing lathes. 2, 3—Two views of the 
flash removing lathe showing the various parts involved 
in the functioning of this machine. Explanatory data 
on identifying letters is given in the text of the story 





Electric fence controllers, with transparcnt housings of shatterproof 
Tenite, aid in segregating livestock and protecting gardens from predatory 
animals. At approximately one-second mtervals,an oscillating rotor pendu 
lum, visible through the Tenite housing, delivers a charge to the fence 
wire. A neon signal light inside the housing indicates whether a proper 
charge is being placed on the wire, 

This Tenite housing will not dent or corrode, and its dirt-resistant sur- 
face is permanently lustrous. Tenite has low moisture absorption and good 
gptiumensional stability. It is a tough materia] that withstands hard wear 
puss treatment. The many Tenite products used on the farm melude 
en tool handles, insecticide sprayers, irrigation tubes, lightning arrest- 

iiking machine parts. For further information about Tenite 
ylises, write TENNESSEE EASTMAN CORPOR ATION {Sb- 
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7. P 
TENITE REPRE ES 
New York, 10 Fast 40th Street. 
Buffalo, 1508 Rand Building. 
Chicago, 1564 Builders’ Build- 
ing. Dayten, Ohio, 305 Third Na- 
tional Building. Detroit, 904-5 
Stephenson Building. Leomin- 
eter, Massachusetts, 39 Main 
Street. Washington, D. C., 1125 
Earle Building ... Pacific Coast: 
Wilson & Geo. Meyer & Com- 
pany—San Francisco, 15th Floor, 
Sees "Montgomery Street, Los 
Angeles, 402° Architects Build- 
Seattle, 1020 4th Ave., So. 
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Blectro-Line fence controller 

ings are molded by Eclipse 
#@ Products Company. . 
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The behavior of plastic materials under 
repeated stress 


by B. J. LAZAN and A. YORGIADISt 



























HE trend in present-day engineering toward higher cance of these differences as related to dynamic testing will 
speeds has greatly increased the importance of vibrations also be discussed. 
as a factor in the design and behavior of machine and struc 





tural elements. In view of this ever-growing prominence of Definitions 
dynamic forces, an adequate engineering analysis of a design Since the nomenclature used in the field of dynamic testing 
or a significant comparison of materials its no longer possible is not wholly consistent, the following definitions are pre 
if only the usual static properties are known. Complete in sented for the sake of clarity 
formation on the behavior of materials under vibrations is Static forces (stresss) remain essentially constant or change 
now an acknowledged necessity. slowly without exhibiting any repetitive characteristics 
The inadequacy of present-day knowledge of the dynamic Dynamic forces (stresses) include all those not considered 
properties of materials is revealed by studies of service fail- static. The most common types of dynamic forces follow: | 


ures. For example, over 95 percent of the automobile failures 





covered by one study (37)' were caused by dynamic forces |. Alternating forces fluctuate between two limits, usually ) 
Consequently, more critical thought must be given to methods in a sinusoidal manner. Vibrations generally induce 
of testing which isolate and reveal the significant dynamic alternating forces. In spec ifving an alternating force 
properties of materials both the mean force F,, (Fig. 1) and alternating com 
The rapid development of structural plastics has not been ponent F, must be stated. 
accompanied by a corresponding development in dynamic 2. Reversed forces are alternating forces in which the two 
testing techniques. Usually when studying the behavior of limits are equal in magnitude but opposite in sign. 
plastics, it has been necessary to employ machines developed That is, F,, = 0 for reversed forces 
primarily for testing metals, and the justification and limita 3. Impact forces are generally produced when the kinetic 
tions of this expedient are not always fully realized by the test energy of colliding bodies is absorbed by deflections in 
engineer. Therefore, this paper will emphasize many im the material. Impact forces usually possess a high rate 
portant differences between metals and plastics. The signifi- of change relative to time 
° Abridged from a paper presented at the “Symposium on Plastics’ Y : ; 
held in Pli'adelphia, Pa., on Feb. 22-23, 1944, and published here through Dynamic tests reveal the mechanical behavior of materials 
the courtesy of the American Society for Testing Materials » ie Tr . : . : 
_ + Chief engineer and research engineer, respectively, Sonntag Scientific under dynamic forces This behavior is quantitatively ex 
er eek desl tis bibliography at end of paper pressed by dynamic mechanical properties 











This drawing defines the types of dynamic forces. 2-—Equilibrium temperature of plastics under cyclic stress 
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3—-Typical stress-strain curve of a plastic under re- 
versed stress. This graph shows the hysteresis loop 


Inelastic behavior of materials 


The inelastic behavior of a material, as revealed by its non 
linear stress-strain curve, provides a basic explanation of 
many dynamic properties of materials. Therefore it is ex 
pedient, as an introductory explanation, to examine the stress 
strain behavior of materials under alternating stress. 

The stress-strain curve for a typical plastic subjected to 
vibratory stress is shown in Fig. 3. For simplicity it is as 
sumed that the specimen vibrates between equal limits of ten 
sion and compression under completely reversed stress. Be 
cause of hysteresis effects in the material (often associated 
with internal friction, localized yielding, creep effects, etc.) 
the unloading branch AB of the stress cycle falls to the right 
of the initial loading branch OZA (curves OEA and AB coin 
cide only for perfectly elastic materials). The permanent set 
OB, which remains after stress cycle OAB, is a measure of the 
inelasticity in the material up to stress 5S,. 

The damping capacity of a material depends on the net 
energy absorbed by the material during a stress cycle and is 
proportional to the area within the hysteresis loop ABCDA. 
This area increases rapidly as the amplitude, S, or S,, of the 
stress cycle increases. To date, experimental data indicate 
that no material displays zero damping capacity however 
small the cyclic stress may be. Thus, no material is per 
fectly elastic even at very low stresses. It follows that no 
material obeys Hooke’s Law of exact proportionality between 
stress and strain under alternating force. Many low-damping 
metals require instruments of unusual sensitivity before de 
viations from Hooke's Law can be detected statically. Most 
plastics, however, display large deviation from Hooke's Law, 
and the associated hysteresis loop may easily be detected. 

Since the area within the hysteresis loop, or the damping, 
represents an energy loss, it is a measure of the internal heat 
generated by a material under cyclic stress. This internal 
heating increases the temperature of the specimen up to the 
point where the heat loss from the specimen to the environ- 





ment equals the energy represented by its damping capacity. 
Plastics possess high damping capacity and low thermal con 
ductivity—a combination that may result in very high speci 
men temperature. Figure 2 shows temperature increases of 
three plastics under sustained cyclic stress. The significance 
of these temperature increases will be discussed in later sec- 
tions of this paper. 

The inelastic behavior of materials as evidenced by internal 
heating does not always indicate impending failure. For 
example, one fatigue test on record (34) was continued over 3 
years, during which period there was sufficient inelastic be 
havior, or damping, in the specimen to maintain its tempera 
ture above 270° F. Nevertheless, after a billion stress reversals 
“the specimen was still unbroken and showed no signs of 


} 


failure.’’ Hysteresis damping should not, therefore, be as 


sociated with weakness in a material. In fact, it may be a 
very desirable property in service, a fact which will be dis 


cussed in a later section of this article. 


Basic dynamic properties of materials 


The types of dynamic forces imposed on machines and 
structures in actual service are varied and sometimes quite 
complex. Consequently, the only absolute and foolproof test 
of serviceability of a part is actual service. However, it 
would be a very expensive and time-consuming procedure t: 
rely exclusively on actual service records as a criterion of the 
suitability of 1) the material, both old and new, and 2) the 
design and proportion of a part. 

Service records must be supplemented by laboratory test 
ing. And when service records are unavailable, laboratory 
test data must be used as the sole criterm for judgment 
In general, the best laboratory test is that which simulates 
actual service most closely. 

The types of laboratory tests used to predict behavior of 
materials in service may be classified in two groups as follows 


1. Arbitrary tests which impose rather special and un 
common test conditions in order to reveal the suitability 
of a material or design for a special well-defined applica 
tion. For example, the applicability of plastic sheets as 
soles for shoes may be partially explored by an arbitrary 
flexing test (11). 

2. Basic tests which impose simple and well-defined forces 
on materials and are designed to reveal properties which 
can be used for predicting the general behavior under 
different types of service. 

In general, basic tests are more valuable for evaluating new 
materials and for providing the design engineer with a set of 
basic data for calculating serviceability. This report is re 
stricted to a discussion of the basic dynamic tests of mate 
rials, among which the following are the most important 

1. Damping capacities. 

2. Dynamic moduli of elasticity. 
3. Fatigue strength. 


Damping capacity 

The damping capacity of a material is proportional to the 
area within the stress-strain hysteresis loop and thus repre 
sents the energy per cycle of vibration dissipated as heat 
Damping capacity so defined has the units of inch-pounds of 
energy per cycle and is assigned the symbol D. 

The resonance amplification factor of a specimen or struc 
ture is the ratio of the total stress induced in a part under 

? Very frequently the uncertainty of the types and magnitudes of forces 


im on the part rather than the unknown behavior of the materials is 
responsible for unexpected service failure 
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resonant vibrations to the magnitude of the alternating force 
which excites the vibrations. The R. A. factor is a reciprocal 
function of damping capacity—-high damping means low R. A. 
factor. 

High damping capacity in a construction material may be 
either advantageous or harmful, depending on the applica- 
tion. It is beneficial in the following respects: 


1. Limits near-resonance vibration stresses—In modern 
high-speed machinery near-resonance vibrations occur rather 
frequently. The increased and uncontrolled stress resulting 
from these near-resonance vibrations is one of the most com- 
mon causes of premature service failures. The dynamic 
stress in a part at resonance may be expressed bv the following 
equation: 


Dynamic stress = applied alternating stress X R. A. factor. 


This equation holds true if the absorption of energy by ex 
traneous damping such as air friction and dashpot damping ts 
small. In such cases the R. A. factor is a direct measure of the 
increase in stress a part experiences in going through a reso 
nant frequency. Even in cases where there is considerable 
extraneous damping, low R. A. factor is still very helpful in 
limiting resonance stresses. Some materials and structures 
have resonance amplifications as high as 500 or even 1000; 
others as low as 5. However, in most practical cases the reso 
nance amplification varies from 5 to 50. 

In choosing a material for a part which may receive near- 
resonance vibrations in service, it is entirely unjustified to use 
the fatigue strengths of materials as a sole criterion for judg- 
ment. The R. A. factor of the material must also be con- 
sidered. For example, Foppl (34) has stated that “the en- 
durance of [airplane propeller} blades depends far more on the 
damping capacity of the material than its fatigue strength.”’ 
As a further example, the substitution of a high-strength 
nickel alloy steel for an ordinary mild steel for railroad bridges 
in a European country was accompanied by an unusual 
number of bridge failures—the higher R. A. factor of the alloy 
steel had been ignored. Similarly, engine crankshafts, over 
head cables and many aircraft parts made of a high-damping 
material may outlast others made of a low-damping material 
even though its static and fatigue strengths may be rela 
tively low. 

As a final example, consider Fig. 4, which compares the 
resonance stresses produced in two different materials under 
identical alternating force. Although the dural has a direct 
stress fatigue limit about 15,000/5000 or three times that of 
the plastic, the largest exciting alternating force (67 p.s.i.) 
the dural specimen can withstand without eventually failing at 
resonance is only 67/464 or 13.3 percent of that which this 
plastic specimen withstands under identical condition. This 
condition is due to the fact that the R. A. factor of the plastic 
is only 11/242 or 4.5 percent that of dural. 

2. Reduces noise—The problem of reducing noise ts gen- 
erally one of minimizing vibration. Materials possessing high 
damping capacity are capable of dissipating considerable 
vibrational energy as heat, with a consequential reduction in 
amplitude of vibration and resulting noise. Since plastics 
possess an average damping capacity about ten times larger 
than steel, a plastic part should be considerably less noisy 
than a steel one, if both are subjected to the same vibratory 
or impact forces. A comparison between the noise made 
when metallic gears are meshed and that made by plastic 
gears indicates the significance of hysteresis damping as a 
noise reducer. A material which sounds dead on impact is 
merely one which possesses high damping. 
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4—Resonance stress of duralumin and of canvas lamin- 
ated phenolic under identical exciting forces. The reader 


is referred to Reference 30 at the end of this article 


3. May indicate low notch sensitinity—There is some ex- 
perimental evidence (35) that high damping indicates low 
notch sensitivity or ‘“‘tenderness’’ under dynamic stress 
That is, sharp notches, rough surfaces or abrupt changes in 
section are more likely to result in high stress concentration 
in a low damping material than in a high damping material. 

Compared to its beneficial effects, high damping capacity 
may be harmful in the following respects 

1. Produces internal heat—In the case of non-metallic 
materials, especially plastics, this temperature increase is 
accompanied by a decrease in strength properties. The tem 
perature rise in rubber tives during high-speed driving, in 
airplane propellers or in springs may be serious enough to 
impose a definite limitation on operating conditions 

2. Produces lag and distortions—Certain types of precision 
measuring and indicating instruments should have low damp 
ing capacity if distortions and lag are to be kept to a minimum. 
For example, beryllium copper is often used for diaphragm 
pressure measuring springs because of low damping. Hair 
springs of watches and tuning forks should have low damping 
so that little addition of energy is required tokeep them vibrat 
ing at constant amplitude. 

3. Increases shaft whirling—Under carefully contro led con- 
ditions rotating shafts have been observed to deflect along a 
line at a slight angle to the direction of loading. This lateral 
deflection of shafts, which often results in violent whirling, is 
produced because the upward branch of the stress-strain curve 
of the material does not coincide with the downward branch. 
Thus, the larger the damping capacity of the shaft material 
the greater the whirling. 

Damping capacity measurement may often be used as an 
effective research tool since it is an extremely sensitive index 
to many types of structural changes in materials. Damping 
measurements have been useful in exploring treatments, ag- 
ing and certain other operations which affect the structure 
of materials. 


Methods of measuring damping 


The six major methods of measuring damping capacity are 
as follows (28, 30, 33, 34, 35): (Please turn to next page) 
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Measurement of the stress-strain hysteresis loop 
Measurement of heat developed during cyclic stress. 
Lateral deflection method which uses an overhanging or 
cantilever shaft loaded with dead weights at its free end. 
4. Measurement of energy output of a specimen-vibrating 
system excited to near-resonance by an oscillator. 
Measurement of shape or part of complete resonance 
curve of a specimen-vibrating system excited by an os- 
cillator. 

6. Measurement of the rate of decay of free vibrations in a 
specimen-vibrating system not excited by an oscillator. 


aS woe 


~~ 


Of these six methods for measuring damping, the vibration 
decay method and the oscillator output energy method are the 
most common. Of the two, the vibration decay method re 
quires simpler apparatus. However, for plastics and other 
high damping materials the rate of vibration decay is often so 
rapid and the difference in magnitude of alternating stress 
between adjacent vibrations is so large that satisfactory ac 
curacy cannot be expected (33). A further disadvantage of 
the vibration-decay method is that the effects of sustained 
cyclic stress of constant magnitude, an important variable in 
many cases, cannot be readily evaluated. 


Summary of available damping data 


Figure 5 gives the damping capacity of several plastic 
materials plotted as a function of stress. Some of the 
published data were not included in the graph because the 
method of testing was such (32) that damping was measured 
at a very small unknown stress. The limited data available 
indicate that the torsional damping capacity is considerably 
higher than that under the same direct stress. The unfilled 
Bakelite resin has the smallest damping capacity of the 
group, with an R. A, factor exceeding 100 at low stresses. 
However, most of the structural laminated plastics have 
an R. A. factor from 7 to 18 at stress near the fatigue limit 
which is roughly '/\» that of most steels and aluminum alloys 


Dynamic modulus of elasticity 


The static modulus of elasticity of a material, an index of 
stiffness under static loading, is defined as the ratio of the 
increase in stress in a material to the resulting increase in 
strain. There are two types of static moduli—depending 
upon whether the tangent or the secant of the stress-strain 
curve is used. The tangent modulus at a given stress is 
the slope of the stress-strain curve at that stress. For 
example, the tangent modulus at stress S, in Fig. 3 equals 
the slope of the tangent at E. The secant modulus between 
two stresses is the slope of the line joining the two corre 
sponding points of the stress-strain diagram. For example, 
the secant modulus between stress 0 and S, equals the slope 
of dotted line OA. Materials have essentially constant 
static moduli of elasticity with no appreciable difference 
between tangent and secant values in the stress range for 
which they reasonably obey Hooke's Law. 

The dynamic moduli of elasticity of materials, an index of 
stiffness under dynamic loading, is defined for practical 
reasons as the secant modulus effective during alternating 
stress. Data will be presented to show that the dynamic 
modulus of elasticity of plastics not only differs from the 
static modulus but decreases rapidly with increasing alternat 
ing stress—as much as 40 percent in some cases. This 
concept of variable dynamic modulus carries considerable 
engineering significance. 

One problem which requires complete data on the dynamic 
modulus is the determination of the cyclic stress produced by 
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a known cyclic strain, and vice versa. This problem is 
closely related to a proper interpretation of fatigue testing 
results which is discussed in another part of this report. 

Complete data on the dynamic moduli of materials are 
also necessary for calculating 


1. Resonant frequencies in structures. 
2. Stability of near-resonant vibrations. 
3. Deflection constants of springs under vibrations 


Methods of measuring dynamic modulus 


There are three main methods of measuring the dynamic 
modulus of elasticity of materials (30, 31, 36): 


1. Measurement of the complete load-deflection curve or 

its significant points during vibration. A special case 

of this method includes measurement of the deflection 

of a rotating beam specimen. 

Measurement of natural frequency of vibration, etc., 

of an isolated system under sustained near-resonant 

vibration in which the test specimen is the only un 

known spring or deflecting member. 

3. Measurement of the natural frequency, etc., of a freely 
decaying vibrating system in which the test specimen 


is the only unknown spring. 


The effects of sustained alternating stress on the dynamic 
modulus can be determined by the first two methods but not 
by the third. A further disadvantage of the vibration decay 
method is that for plastics and other materials possessing 
high damping capacity the difference in amplitude of adjacent 
vibrations is so large that satisfactory accuracy cannot be 


expected. 
Summary of available dynamic modulus data 


Some reasons for the deviation between static and dynamic 
modulus and the decrease in dynamic modulus with increasing 
stress are as follows: 

1. Temperature. increase—The temperature increase in 
materials under cyclic stress results in a change in the me 
chanical properties, among which is the dynamic modulus 
Most metals possess comparatively low damping capacity, 
and therefore will not heat up as much as plastics under 
alternating stress. Furthermore their moduli are rather 
insensitive to temperature changes. The temperature of 
iron and steel, for example, may be increased about 70° F 
before a 1 percent change in the modulus results. Thus the 
dynamic moduli of elasticity of most metals should not be 
greatly influenced by the temperature effect. 

Plastics, however, heat up considerably under repeated 
stress as shown by Fig. 2. In addition to this, their mechani 
cal properties are highly sensitive to temperature changes 
For example, the modulus of elasticity in tension of the 
average phenolic plastic decreases about 30 percent as the 
temperature is increased from —38° to 78° F. This tem 
perature factor causes dynamic modulus of elasticity of a plas 
tic to be lower than static modulus, especially at high stress. 

2. Cyclic stress—The cyclic stress accompanying a dy 
namic test disturbs the structure of a material. In metals, 
cold working causes a relatively minor change in the modulus 
of elasticity. In plastics, however, high cyclic stress may 
cause localized ‘‘fragmentation’’ and ‘‘deterioration’’ in the 
structure of the material, and the modulus of elasticity may 
be greatly reduced. The apparent modulus of elasticity in 
torsion of 4 canvas laminated phenolic was reduced from 
414,000 to 337,000 p.s.i. (18 percent)’ by an alternating 


Both measurements were made at same temperature 
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5—-Resonance amplification factors of various plastics under torsional and direct stress. Figures in parentheses 
correspond to references appearing at the end of this article. 6—Dynamic moduli of elasticity of plastics in direct 
stress and in torsion. The reader is referred to Reference No. 30 which appears at the end of the article 


torsional stress of *3000 p.s.i. which was maintained for 
about 40,000 cycles (30). Repeated constant-deflection 
fatigue tests on plastic sheets in bending also indicate a 
decreasing modulus in the form of a gradually decreasing 
load for the same deflection. Thum and Jacobi, for example, 
report (2) a 1@ percent decrease in modulus after 20 X i0* 
cycles, which they attribute to deterioration and heating. 
Field (7) showed similar effects which he attributes to the 
formation of small cracks in the test specimen. Large 
decreases in modulus may also be expected in many plywoods 
under vibratory stresses which weaken the glue-bond be 
tween plies. 

3. Measurable hysteresis loop—A material exhibiting a 
curved stress-strain diagram or a measurable hysteresis loop 
in a given stress range does not have a constant static modulus 
of elasticity. The variation in the tangent or secant modulus 
during a cycle of stress depends upon the area within the 
hysteresis loop and therefore increases with increasing 
magnitude of stress. 

The dynamic modulus of elasticity for a given stress cycle, 
which associates the alternating stress with the corresponding 
alternating strain, is the secant modulus defined previously. 
In reporting static moduli of elasticity, it is customary to 
specify the tangent modulus at zero stress, which is usually 
higher than the secant modulus‘ (Fig. 3). 

4. Rate of load application—The rate of load application 
is generaliy higher during alternating load than in the usual 
static test. Although the moduli of metals are not generally 
affected by rate of load application, many non-metals show 
an increase in modulus with increasing rates of load appli 
cation.’ Static flexure tests on Lucite, for example, indicate 
an 18 percent increase in tangent modulus at zero stress if 
the rate of straining is increased from 0.028 to 0.050 in./min. 
Tension tests on a laminated phenolic show a 7 percent in 
crease in modulus of elasticity if the loading rate is increased 
from 14.22 to 284.0 p.s.i./sec. (2). 

The load rate may be very rapid during a fatigue test. 
Assuming an alternating stress of 10,000 p.s.i. is applied at 
4 Exceptions to this statement include many rubbers which display in- 
creasing tangent moduli up to certain stresses. 


§ This increase in static modulus is probably associated with the large 
creep generally observed in plastics 


1800 r.p.m., the maximum rate of load application is 1,880,000 
p.s.i./sec. and mean rate is 1,200,000 p.s.i./sec. However, 
the effect of speed is not as serious as might appear, since 
at high loading rates where creep is very small, the modulus 
is probably quite insensitive to changes in loading rates. 
Nevertheless, it is not reasonable to expect, without investi- 
gating the material under consideration, that the modulus 
of elasticity obtained during a slow static test applies to the 
high rates of loading encountered in many dynamic tests. 

5. Thermodynamic state of specimen—Considering the 
thermodynamic state of the specimen, the static modulus 
of elasticity is an isothermal or constant temperature value, 
whereas the dynamic modulus is an adiabatic or constant 
heat value. Since the adiabatic modulus of most structural 
materials is less than 1 percent higher than the isothermal 
value, this effect is small in comparison with the others 
mentioned. 

In summarizing the significant differences between the 
static and dynamic moduli, the first three factors mentioned 
heating, deterioration and Hooke’s Law deviation (all of 
which depend on damping capacity)—tend to produce a 
lower dynamic modulus, whereas the fourth factor—loading 
speed (partially dependent on creep characteristics)—tends 
to increase the dynamic modulus. 

The combined effects of these four factors are generally 
quite small for steel and other low damping materials. For 
example, the dynamic modulus of elasticity of mild steel and 
dural vibrating at low stress at about 25,000 cycles per sec. 
is within 2 percent of its static value (31). Some high 
damping metals, however, display a significant deviation 
between static and dynamic modulus. The dynamic modulus 
of magnesium alloy ““M’"’ was 20 percent lower than its 
static value at high cyclic stresses. As a group, plastics 
display the largest difference in the two moduli, The differ- 
ence may be as large as 40 percent in Lucite, and as large as 
30 percent in grade “X” lammated Bakelite and canvas 
laminated phenolic. 

For most materials, the higher the stress the lower is the 
dynamic modulus of elasticity. Limited data showing this 
relationship are plotted in Fig. 6 for a few materials under 
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direct and torsional vibrations. These data were obtained 
by the sustained near-resonance vibration method (30). 
By extrapolating these experimental curves to zero, it may 
be seen that the dynamic modulus at zero stress is generally 
within a few percent of the static values. In general, the 
higher the damping capacity of a material the greater is the 
deviation between static and dynamic modulus. 


Fatigue 


The fatigue strength of a material or a structure is deter- 
mined by repeating a known constant alternating force enough 
times to produce failure. In specifying the fatigue strength, 
S, of Fig. 1, both the mean stress S,, and the number of 
cycles N to failure should be given. The term “endurance” 
is sometimes used in place of “fatigue’’ because it is some 
what more descriptive of the mode of failure. That is, 
materials do not fail because they get tired or fatigue, but 
rather through the progressive growth of a crack which begins 
and spreads under the influence of alternating stress. Never- 
theless, common usage generally dictates conforming to the 
word “fatigue.” 

Fatigue data are usually represented by the S—N curve, 
which is a plot of the fatigue strength versus the number of 
cycles required to produce failure (generally a semi-logarith- 
mic plot). Typical S—N curves for three plastics are shown 
in Fig. 8. For stresses in the fatigue range, the lower the 
repeated stress, the greater is the number of cycles to failure. 
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down to a certain point, hereafter called the S—N transition 


point, beyond which further reduction in amplitude of 


dynamic stress will not cause failure even if the test is con- 
tinued indefinitely. The stress at the S—N transition point 
is defined as the fatigue limit of the material. 

Many materials do not appear to have a definite fatigue 
limit. That is, the S—N transition point is not well defined 
in the range investigated, or the S-N curve may continue to 
drop beyond an apparent transition point. For example 
the S-N curve for resin-impregnated compressed yellow 
birch under alternating bending shows no transition point 
even though the tests were carried to 500 10° cycles (18). 

In many practical cases, the number of stress cycles im 
posed on a structure during its service life is far less than that 
corresponding to the S—N transition point. In such cases, 
the fatigue strength of the material at the number of stress 
cycles corresponding to the life of the machine, and not 
necessarily the fatigue limit, is the best criterion of suit 
ability. Considering the three phenolic resins of Fig. 8, an 
extreme example, the pure resin has the highest fatigue 
limit, and is therefore the best of the three for withstanding 
loads that are repeated over one million times. The wood 
flour plastic is best under stress repeated between 30,000 
and 1,000,000 while the cellulose fiber filled plastic, which has 
the loweSt fatigue limit, is the most satisfactory for cyclic 
stress repeated less than 30,000 times 

In many applications the dynamic forces are superimposed 
over static preload. Data showing the effect of mean static 
preload S,, on the fatigue strength S, are contained in stress 
range diagrams, such as Fig.7. The maxynum and minimum 
stress during the cycle, plotted with the mean stress as a 
variable, shows the manner in which the permissible alternat 
ing load decreases as the static preload increases. In spite 
of the usefulness of stress-range diagrams, very few have 
been published for plastic materials. 


Methods of fatigue testing 
Three types of fatigue machines have been used for testing 
of plastics. 


l. Rotating beam type. 
2. Repeated-constant-deformation crank type 
3. Repeated-constant-force oscillator type 


The rotating beam machine has been used for the fatigue 
testing of plastic materials by Riechers (4), Field (7), Gough 
and Cockroft (14), Wegelius (17), and Fuller and Oberg (18). 
This is only a partial list, yet it represents the work done in 
laboratories of four different countries and shows that thi 
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For many materials this trend continues as shown in Fig. 8 
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9—Photograph and drawing 
of a repeated-constant-force . 
oscillator type of fatigue 
machine. A special inertia 
force compensating device 
in this machine overcomes 
difficulty of unknown stresses 
in the specimen attributable 
to proximity to resonance. 
Drawing on the right shows 
an arrangement for testing 
flat specimens under con- 
stant bending moment with 


a fixture for plastic sheets 


type of machine is one of the most widely accepted methods 
of fatigue testing of round specimens 

Outstanding characteristics of this machine include its 
simplicity and a high maximum operating speed, which 
shortens the duration of the test. Nevertheless, it should be 
recognized that the unit possesses three inherent disadvan 
tages when used for testing plastics. It is limited to round 
specimens although plastic sheets or other shapes must often 
be tested without disturbing the surface. In addition the 
machine can be used for bending tests only; and it is ap 
plicable only for tests under zero mean stress. Consequently, 
other methods of fatigue testing must often be employed 
for plastics. 

In the repeated-constant-deflection machine the test 
specimen is subjected primar.y to constant alternating 
deflection (not necessarily constant alternating force) by an 
adjustable crank which transforms the rotary motion of the 
driving motor into reciprocating motion. This alternating 
bending deflection can be superimposed on any desired mean 
deflection by statically preloading the specimen. This type 
of fatigue testing machine was described by K. Matthaes 
(24) and used by O. Kraemer for his tests on plywoods (16). 
Thum and his co-workers in their extensive tests on numerous 
Field (7), Findley (8, 9), D. W. Brown 
(10), Dietz and Crinsfelder (19, 20), and others. It has 


plastic materials (1 


recently been proposed to the American Society of Testing 
Materials as a tentative method for repeated flexural fatigue 
testing of plastics (23). 

In the repeated-constant-force oscillator type of fatigue 
machine the test specimen is subjected to a constant alternat 
ing force by a mechanical oscillator which utilizes centrifugal 
force produced by an eccentrically supported rotating 
weight. This alternating force may be superimposed over 
a static preload applied by a flexible prestress spring. The 
oscillator type fatigue machines have been very widely used 
in Germany for fatigue testing of specimens and structures 
(22) and by Thum and Jacobi to obtain S—N curves for vari- 
ous phenolic plastics under tension-compression (2). 

The main factor limiting the applicability of the oscillator 
type of fatigue machine in the past has been the difficulty in 




















avoiding imertia effects due to near-resonance vibrations 


when testing flexible specimens. That is, although these 
machines were very satisfactory for relatively stiff specimens, 
such as tension-compression specimens, it was difficult to 
eliminate unknown inertia forces when testing flexible 
specimens such as plastic sheets, etc., in bending. 

This difficulty of unknown stresses in the specimen due to 
proximity to resonance has recently been overcome in the 
commercially available machine shown in Fig. 9, by a special 
inertia force compensating device. The alternating force is 
produced by a rotating eccentric mass supported within the 
reciprocating assembly, which is guided so that it can vibrate 
in a vertical direction only. The compensator spring ab- 
sorbs all the unknown inertia force due to the motion of 
the reciprocating assembly. Thus, irrespective of the 
specimen deformation, the load in the specimen equals that 
produced by the rotating eccentric and remains constant 
during the test. Figure 9 shows an arrangement for testing 
flat specimens under constant bending moment with a fixture 
for plastic sheets. Other fixtures which bolt to the re 
ciprocating platen and stationary frame accommodate fatigue 
tests in torsion and direct stress 


Comparison of testing machines 


The oscillator type of fatigue machine differs basically 
from the crank type in that it produces repeated constant 
stress instead of repeated constant strain For materials 
such as metals for which the dynamic modulus of elasticity 
equals the static value and does not change under cyclic 
stress, there is little difference between data obtained by both 
machines. However, for materials like plastics for which 
the stress produced by a given strain applied statically may 
differ greatly from that under dynamic conditions, the two 
tests may yield widely different results. On the basis of data 
presented in the sectién on dynamic modulus of elasticity, 
the difference may be as large as 40 percent. 

Some of the complications and inaccuracies in fixed strain 
fatigue testing would be eliminated if the data obtained with 
such machines were presented in terms of strain, without 
attempting to convert them to stress values. Dietz and 
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Grinsfelder (20) present some of their S—N curves for ply- 

woods in terms of alternating strain. Duggan and Fligor 

(11), in reporting tests on plastic sheets with a special con- 

stant strain machine known as the de Matt’a flexing machine, 

give the'r fatigue data in terms of repeated bending strain. 
One phase of the repeated constant deflection fatigue test 
of plastics on which there is little uniformity is the criterion 
for determining failure. Most fatigue machines of this type 
are built to stop the test when the specimen actually sepa- 
rates. However, DeBruyne (14) and others emphasized 
the fact that under repeated constant strains plastic speci- 
mens, especially the laminates, may continue to hold millions 
of cycles after a split has first appeared. Thus, there is 
general agreement with respect to considering that failure 
has occurred long before the specimen has completely sepa- 
rated. But that is where the agreement ends. Dietz and 
Grinsfelder (20) did not wait for the specimen to separate, 
but allowed the crack to form completely across the width 
before considering the specimen broken. D. W. Brown 
(10) defines fatigue fracture at the appearance of the first 
crack. Thum and others, in an early report (1), considered 
fracture had occurred when the crack had progressed to 
one-half the depth of the specimen. However, in later work 
(2), failure was arbitrarily defined as the point where the 
decrease in stress under repeated constant deflection reached 
140 Ib. per sq. inch. Riechers (4) stopped his fatigue tests 
every 50,000 cycles, and considered the specimen had 
failed when a decrease in static modulus appeared. Field 
(7) defines failure in a similar manner by his deflection 
method. He found that for a paper-laminated phenolic, 
the strengths obtained by the ‘‘first visible crack’’ method 
were 20 peréent higher at 50,000 cycles and 9 percent higher 
at '/, million cycles than those obtained by the deflection 
method. 

In general, a member subjected to repeated stresses in 
service is no longer useful the instant a fatigue fracture starts. 
Thus, the method of Riechers and Field appears to be the most 
satisfactory, although it does complicate the test procedure. 

It should be noted that the constant-stress-fatigue ma- 
chines, such as the rotating beam and oscillator type, dis- 
pense with the difficulty in defining the point of failure. 
When a fracture starts, the effective specimen area decreases, 
causing an increase in unit stress which accelerates the 
progress of the fracture. These machines incorporate an 
adjustabie cut-off switch which stops the machine when a 
predetermined deflection is reached. Since there are rela- 
tively few cycles between the start of failure and actual 
separation of the specimen in such machines, the setting of 
the cut-off switch has practically no effect on the total 
number of cycles to failure. 

In view of the variable dynamic modulus of elasticity of 
plastics and the difficulty in defining failure, the crank-type 
machine would be expected to give higher strength values 
than the fixed-force machine. Although general comparisons 
seem to indicate this trend, a direct evaluation of this machine 
effect has not yet been made although it is under way. 

One question that often arises is, ‘Which of these two tests 

*is more significant?’’ Both tests yield valuable informa- 
tion, providing that the test data are interpreted properly. 
In some applications, such as cam springs, relay springs and 
shoe soles, the part is subjected primarily to deformations of 
1 certain amplitude, and it is the ability of the member to 
withstand these strains that measures its serviceability. In 
such cases, data obtained on the constant deformation 
type of machine are generally more valuable in guiding the 
designer, although the value of the alternating force must 





often be known. However, in most practical applications, 
members are subjected primarily to repeated stresses rather 
than repeated strains. For example, inertia forces, gas 
pressures and aerodynamic effects exert forces rather than 
deflections on such parts as airplane propellers, tabs, wings, 
engine crankshafts, bearings, etc. Such applications require 
strengths obtained on a repeated constant stress basis. 

It should again be emphasized that constant strain data 
converted to a stress basis should be used with extreme 
caution since the fatigue strengths so determined may be 
higher than the actual resistance of the material to alternating 
stress. In order to simulate constant repeated force condi- 
tions with the crank-type machine, the procedure of stopping 
the test and readjusting the crank to maintain a constant 
alternating force, measured statically, has been used. How- 
ever, this does not correct for difference between static and 
dynamic moduli, 


Effect of specimen temperature on fatigue 


A serious difficulty often encountered in the fatigue testing 
of plastics is their temperature increase which was explained 
previously (Fig. 2). The ability of a plastic to withstand 
repeated stress is generally reduced by an increase in tem 
perature. For example, the decrease in fatigue limit between 
—30 and 80° F. is 58 percént for Lucite and 25 percent for 
a fabric laminated phenolic (6). Consequently, the apparent 
fatigue strength is lower than the true room-temperature 
strength of the specimen. Any factor which affects the 
difference between specimen and room temperatures will 
influence the results. The following factors are significant 
in this connection. 

1. High testing speeds result in a greater rate of internal 
heat generation due to damping, which in turn increases the 
specimen temperature. However, high speeds reduce testing 
time and thus a compromise is necessary. 

2. Large specimens tend to run hotter than small speci 
mens, since they generally possess less conducting surface 
per unit volume. 

3. The percentage of fibers in the test specimen subjected 
to high stress affects the rate of heat generation and tempera 
ture. Therefore, a direct stress specimen in which all fibers 
are subjected to the peak stress will run hotter than a bending 
specimen where relatively few fibers are subjected to high 
stress. Furthermore, in the flexure test the highly stressed 
outer fibers are situated externally for good heat dissipation. 

4. Since the damping under torsional stress is much 

higher than that under the same direct stress (25), torsional 
fatigue tests may be expected to run considerably hotter 
than direct stress and bending tests. 
5. Any other factors which affect the rate of heat con- 
ductivity from specimen to environment—such as forced 
air stream or type, orientation and shielding of specimen— 
will affect the temperature during the test. For example, 
higher testing speeds are possible in the rotating beam 
machine because the rotation of the specimen provides better 
cooling. 


Errors in bending equation 

The fact that the dynamic modulus of elasticity of plastics 
decreases appreciably with increasing stress introduces a 
significant error in interpreting flexural fatigue data. In 
calculating the maximum fiber stress that causes failure, 
the simple equation S = Mc/I, is used. Although this 
equation does not involve the modulus of elasticity directly, 
its derivation assumes that the stress is proportional to the 
neutral axis distance, which in turn assumes that the modulus 
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of the material is constant at all stresses. Since the modulus 
of plastics decreases as the stress increases, the outside fibers 
under the highest stress are relatively less rigid than the 
average fiber in the specimen, and hence are subjected to a 
lower stress than that represented by S = Mc/I. Therefore, 
the reported bending fatigue strengths are higher than the 
true strengths of the specimen. By following a similar 
reasoning, it can be shown that this error is greater for round 
bending specimens than it is for rectangular bending speci- 
mens. This factor accounts for at least part of the 20 
percent difference between the bending fatigue strength of a 
circular and a rectangular specimen of cellulose acetate (9). 


Notch sensitivity 


The stress concentration introduced by a notch or hole— 
often called notch sensitivity—seriously reduces the load 
carrying capacity of a member, especially under alternating 
stress. Thum and Jacobi (2) report a 15 to 33 percent 
decrease in fatigue strength due to the stress concentration 
of a 5-mm. diameter hole in a flat phenolic specimen, and 
conclude that laminates appear to have smaller notch sensi- 
tivity than the woodflour base phenolics. Rotating beam 
fatigue data by Oberg and others (6) reveal that adding a 
V-notch to the specimen reduces the fatigue strength of 
various fabric and paper laminated phenolics from 6 to 36 
percent. Cast phenolic and cellulose acetate are weakened 
52 (6) and 53 (8) percent, respectively, by a V-notch, whereas 
Lucite is very unusual in that a notch increases its strength 
by 30 percent (6, 30). The effect of notches on rotating- 
beam compressed-plywood specimens was studied by Wegelius 
(17) who reports a 14 percent weakening due to fillets of 
0.5 to 2.0 mm. radius. Fuller and Oberg (18) observed a 
10 to 21 percent decrease in strength in compressed laminated 
woods due to V-notches in a rotating beam specimen. 


Effects of understressing and overstressing 


Fatigue data on metals show that sustained cyclic stress 
below the fatigue limit may strengthen the material slightly, 
whereas high cyclic stress generally weakens the material. 
Data on the effects of understressing and overstressing of 
plastics are very inadequate. A few tests by Thum (2) 
indicate that repeated stress below the fatigue limit does not 
increase the fatigue limit. Field (7) reports that repeated 
stress well above the fatigue limit does, in general, decrease 
the static strengths and probably has a similar effect on the 
fatigue strengths. 


Effects of speed of testing 


Published data reveal that the speed of testing up to 
10,000 r.p.m. does not seriously affect the fatigue strength 
of metal. The limited data available for plastics indicate 
a similar conclusion, provided temperature effects can be 
eliminated. Repeated-constant-deflection tests reported by 
Thum and Jacobi (3) show no change in fatigue limit 
between 600 and 3000 r.p.m. Rotating beam tests on com- 
pressed laminated woods (18) indicate a relatively small 
decrease in fatigue limit results from increasing testing speed 
from 3450 to 10,600 r.p.m. Speed effects reported for re- 
peated-constant-deflection tests on cellulose acetate (9) ap- 
pear, in reality, to be temperature effects. 


Summary of fatigue data 


A summary of some of the published fatigue strengths of 
plastic materials under reversed bending stress is presented 
in Table I. The endurance ratio of a material is the ratio 
between its fatigue limit and its static ultimate strength 





under the same type of load. The endurance ratio of the 


’ various plastic materials listed in the table varies between 


0.20 and 0.35 except for a few extremes. However, static 
tests should not be considered as a method of securing fatigue 
data, since recorded endurance ratios vary between wide 
limits. Furthermore, fatigue strengths are more susceptible 
than static strengths to manufacturing conditions such as 
curing pressure, temperature and time. 

Tension-compression and torsional fatigue data obtained 
thus far are too inadequate for generalized conclusions. On 
the basis of the few data presented for phenolic laminates 
(2), the strength under direct stress is 35 to 45 percent higher 
than the bending strength, and the torsional strength is one- 
half to one-third the bending strength. These relationships 
may in part be explained by the low shear strength of the bond 
between laminations and are probably quite inaccurate for 
the non-laminates. 
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Trim has two functions—to protect and to decorate. 
Ethocel is particularly well adapted to fulfill both 
of these requirements. 


For Ethocel is tough. It will take a lot of punish- 
ment without complaining .. . even after years of 
service in cold or widely varying temperatures. 
Thus, it makes an ideal trim material for auto- 
mobile interiors, household items, and many other 
products. 


This ability to “take it” comes naturally to Ethocel 
for it is made of Dow Ethylcellulose—the toughest 
cellulose material commercially available. Dis- 






(DOW ETHYLCELLULOSE) 





Does Ethocel Have What You Need 
for Extruded Trim? 


suse it is made of Dow Ethylcellulose, Ethocel is inherently tough. This, plus its 
orativeness, makes it exceptionally well-suited for trim and similar products 





coloring plasticisers need not be added to gain 
strength. 


From a decorative standpoint. Ethocel is equally 
attractive. Color possibilities are almost unlimited 
and high gloss or matte finish can be obtained. 
Out-of-the-ordinary shapes are readily maintained. 
Ethocel is easily fabricated and stable to heat at 
ordinary molding temperalures. 


For further details on the advantages of using 
Ethocel for trim materials, write to Dow. 


THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 
New York + Boston + Philadelphia + Washington - 
St. Lovis + Houston + San Francisco «- 


Cleveland «+ Detroit - 
Seattle 


Chicago 


Los Angeles + 
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AND MOLDED IN PLACE! 


the prong inserts had to 
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4 [ (| MOLDED PRODUCTS Corporation 
OISOLI d e 309 CHERRY STREET, SCRANTON, PA. 


Wew York, 1790 Broadway + Bridgeport, Rocky Ridge Drive 














TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods, or indicating significant trends and developments 











Engineering 


PREVENTION OF 
R. R. Fleck, 


rhe plastics 


PLASTICS 
THE FIRE HAZARDS 
129-30 (Jan 1944) 


industry is concerned with organic mate 


Fire 36, 


rials which are usually combustible, In 
general, thermoplastic materials are more 
hazardous than thermosetting _ plastics 
Cellulose acetate plastics may burn vigor- 
ously, the rate being dependent upon the 
plasticizer. Methyl methacrylate plastics 
burn quietly at first, then more vigorously 
as the heat depolymerizes the resin 
Sources of hazard are gas-heated ovens, 
static electricity generated during polish- 
ing procedures, and frictional sparks re- 
sulting from metallic particles during 
grinding operations. It is recommended 
that officials and personnel be trained to 
reduce sources of fire and to fight these 
fires effectively. The use of inert organic 
liquids and general cleanliness in the plant 


are stressed. 


SULFUR AND THIOKOL MAKE 
ACID-PROOF CEMENT 
dustries 54, 519 (Apr. 1944). It has been 
Thiokol may be 


combined to make acid-proof cements 


Chemical In 
found that sulfur and 


The strength of these cements is compar- 
able with that of concrete. These ce- 
ments are suitable for bonding metal and 
ceramic surfaces. The coefficient of ther 
mal expansion is about one-third that of 
ordinary sulfur cements. These cements 
are inert up to 200° F. and are unaffected 
by hot acids, cold acids, corrosive salts 
and mild alkaline solutions. They are 
also impervious to liquids. The bond 
strength to brick is between 400 and 500 
lb./in.? They are being used in the con- 
struction of pickling tanks, chemical vats 
and industrial sewers. The cements are 
of the hot-melt type. 


EXPANDED PLASTICS. British 
Plastics 16, 63-5 (Feb. 1944): Plastics &, 
55-6 (Feb. 1944). Four types of plastics 
are being manufactured in expanded form 
in England. The expanded phenol-formal- 
dehyde resin has an apparent density range 
of 7 to 30 Ib./ft.. The thermal conduc- 
tivity of the 7 lb./ft.. material is 0.28 
Btu./ft.’/in./°F., while the compressive 
strength is 100 p.s.i., the tensile strength is 
200 p.s.i., the impact strength is 0.10 ft.- 
Ib./in. and the modulus of elasticity in 
compression is 4,000 p.s.i. The expanded 
polyvinyl formal has an apparent density 
range of 6 to 30 Ib./ft.* The thermal con- 
ductivity of the 6 Ilb./ft.* material is 0.24 
Btu./ft.?/in./°F., the compressive 





To offset wartime restrictions 
upon the use of paper, Technical 
briefs, Plastics digest, U. § 
Plastics Patents and Books and 
booklets 2 ll] henceforth be 
printed on a lighter stock. Th 
use of this lighter weight paper 
has even made possible an in- 
crease in the number of pages 
devoted to these departments 
Any one desiring extra copies of 
the following 8 pages may have 


them free of charge 











strength is 170 p.s.i., the tensile strength 
is 340 p.s.i., the impact strength is 2.46 
ft.-lb./in. and the modulus of elasticity in 
compression is 10,000 p.s.i. The apparent 
polystyrene 


density ot the expanded 


ranges from 2 to 20 lb./ft.. The thermal 
conductivity of the 3 lb./ft.” material 1s 
0.22 Btu./ ft.?/in./° F. 
strength is 50 p.s.i., and the tensile strength 
is 100 p.S.1 


expanded polyvinyl chloride ranges from 


the compressive 
The apparent density of the 


10 to 20 Ib./ft.” These expanded plastics 
are being combined with more dense fa 

ing materials such as plywood, sheet as 
bestos and dural to make useful products 
Expanded plastics find applications as 
thermal insulating materials for refriger 
ators, ships, hospitals and low-temperature 
plant equipment, as light-weight construc 
tion materials for aircraft struts, wireless 
flooring, 


walls and instrument panels, as elastic 


masts, tail-fairings, partition 
stabilizing media in building construction 
for wall panels, floors, ceilings and doors, 
and as buoyant materials for use in buoys, 


floats, pontoons and life-saving apparatus 


Chemistry 
FIXATION OF ACETONE AND 
WATER ON CELLULOSE ESTERS 
AND ETHERS. L 
viére. Bull. soc. chim. 10, 386-96 (1943) 
Chem. Ab. 38, 2817 (June 10, 1944). Cel 


lulose derivatives were immersed for sev 


Clement and C. Ri 


eral days in various mixtures of water 
and acetone (10 g. to 100 ml.). The li- 
quids were removed from the solids by 
pressing out in stages and the composi 
tions determined from the densities. The 
amounts of water and of acetone absorbed 
were determined from the compositions of 
the liquids. When plotted against the vol 
ume extracted, the compositions of the 
expressed liquids obtained from one initial 
mixture lie on a straight line and com- 


ind formation is shown by the conver 
»f the lines for several mixtures 
The point of convergence was calculated 


om the equation of the straight lines 


Each cellulose derivative formed two 
compounds. The molecular compositions 
re as follows: | cellulose nitrat 2.2 
acetone; | cellulose nitrate 1.1 aceton 
2 cellulose acetate 3 acetone: | cellulose 
acctate 3 acetone S water 1 cellulose 
triacetat 3 acetone 1 cellulose triacs 
tate : 1.5 acetone; 2 ethy! cellulose 3 ace 
tone; 4 ethyl cellulose 3 acetone : 8 wa 
te! 1 benzylcellulose Z aceton l ben 
vicellulose 1 acetone 2 water 
INTERMOLECULAR FORCES 


AND CHAIN CONFIGURATION IN 
LINEAR POLYMERS. THE EFFECT 
OF N-METHYLATION ON THE X 
RAY STRUCTURES AND PROPER 
rIES OF LINEAR POLYAMIDES 
W. O. Baker and C. S. Fuller. Ann. N. ¥ 
Acad. Sci. 44, 329-49 (Nov. 12, 1943) 


Nine N-methylated polyamides 


th me 
thyl substitution varying in polydecamethy 
lene sebacamide from 0 to 55 mol percent, 

‘udied. The properties representing 
the gross solids were Young’s modulus, 
moisture sorption and relative solubilit 
the corresponding fine structure was s 
died by x-ray diffraction from oriented and 
unoriented sections. The elastic modulus 
decreases with increasing N-methylation; 


relative solubility and moisture adsorption 


increase. The interchain spacings are not 
changed by the methyl substitution, but 
one of the principal spacings (3.76 A) be 


comes diffuse with higher amounts of 


substitution. The chains appear retracted 
by partial folding along the fiber axis 
THE ELECTRON DIFFRACTION 
BY AMORPHOUS POLYMERS. G 
D. Coumoulos. Proc. Roy. Soc. A 1&2 
166-79 (Dec. 16, 1943). The electron dif 
fraction patterns of vinyl acetate, acry 
late and methacrylate polymers show that 
the structure consists of a long zigzag 
chain of carbon atoms with side-chains 
alternately on the right and the left of 
the zigzag chains and on planes approxi 
mately perpendicular to the axis of the 
main chain. The long zigzag chains have a 
1, 3 structure. The side chains are sub- 
ject to lateral cohesive forces which group 


the clusters the side- 


them in clusters. I1 
chains tend to arrange themselves paral- 
lel to one another. The multilayer pattern 
indicates a certain orientation of the side- 
chains with a large number grouping to- 
gether. The patterns indicate an amor- 
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phous character which is attributed to the 
tendency of the side-chains to pack closely 
in clusters, which distorts the main stem 
and thus prevents alignment. 


Properties 


THERMAL EXPANSION AND 
SECOND-ORDER TRANSITION EF 
FECTS IN HIGH POLYMERS. I. EX 
PERIMENTAL RESULTS. R. I. Boyer 
and R. S. Spencer. J. Applied Physics 15, 
398-405 (Apr. 1944). Experimental val 
ues of second-order transition tempera 
tures and of cubical expansion coefficients 
helow and above this temperature are pre- 
sented for several new materials, includ- 
ing saran. The thermal expansion be 
havior of two-component systems of in- 
compatible materials, polystyrene plus 
polyolefins, has been studied. For rela- 
tively coarse dispersions (1000° A), the 
second-order transition temperature is 
82° C., independent of composition, while 
the difference in cubical expansion coeffi- 
cient above and below the transition tem- 
perature is directly proportional to the 
volume fraction of polystyrene in the mix- 
ture. Unplasticized saran behaves simi- 
larly in that the second-order transition 
temperature is constant while the differ- 
ence in cubical expansion coefficient de 
creases linearly with increasing crystal- 
linity. For molecular dispersions of in- 
compatible materials, both the transition 
temperature and difference in cubical ex- 
pansion coefficient are functions of com- 
position. It is shown that for most high 
polymers the second-order transition tem- 
perature increases with increasing inter- 
molecular force constants, while the prod- 
uct of the transition temperature and 
cubical coefficient of expansion above the 
transition temperature is roughly con- 
stant (0.1 to 0.2). 


ELASTO-VISCOUS AND STRESS- 
OPTICAL PROPERTIES OF COM- 
MERCIAL POLYMERIZED ME- 
THYL METHACRYLATE AS A 
FUNCTION OF TEMPERATURE. H. 
A. Robinson, R. Ruggy and E. Slantz. J. 
Applied Physics 15, 343-51 (Apr. 1944). 
The elasto-viscous and stress-optical prop- 
erties of commercial methyl! methacrylate 
have been measured. Between 66 and 
107° C., Young’s modulus drops from ap- 
proximately 400,000 p.s.i. to roughly 200 
p.s.i, and the material behaves like rubber. 
At 93°C. the viscosity is approximately 10” 
poises. This drops to 10° poises at 177° C. 


DUCTILITY OF SYNTHETIC- 
RESIN FILMS. W. Fischer and E. 
Witte. Kunststoffe 32, 110-12 (1942). 
Tensile stress-elongation curves were ob- 
tained for polystyrene, polyviny! chloride, 
cellulose acetate, and polyamide films. The 
curves showed that the stress-elongation 
behavior of polystyrene, polyvinyl chlo- 
ride and cellulose acetate were similar and 
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that the behavior of polyamide was dif- 
ferent from the others. Tests made on 
samples consisting of polyvinyl chloride, 
cellulose acetate and polyamide films ce- 
mented to polystyrene films showed that 
all the combinations had similar stress- 
elongation behavior. The combination of 
polystyrene and polyvinyl chloride had 
the greatest elongation. Elongations at 
break would be higher than those ob- 
served if the inhomogeneities in the mate- 
rials and the unequal stresses in various 
parts of the films could be eliminated. 


Testing 

TESTING CONTAINERS FOR 
MOISTURE-VAPOR TRANSMIS- 
SION. R. W. Lahey. Chem. Eng. News 
22, 636, 638 (Apr. 25, 1944). The infor- 
mation contained in recent publications on 
testing methods for moisture-vapor trans- 
mission is reviewed and discussed. 


TESTS AT THE INSTITUTE OF 
PAPER CHEMISTRY. G. R. Sears, 
H. A. Schlagenhauf, J. C. Givens and F. 
R. Yett. Paper Trade J. 118, 39-40 (Jan. 
20, 1944). Twelve materials were tested 
for water vapor permeability by the 
GFMVT method, one modification of the 
GFMVT method, and the IPC method. 
The agreement between the GFMVT 
method and the constant rate variation 
of the GFMVT method is good. The 
values obtained by the IPC method are 
generally lower than those for the other 
two methods. This is particularly the case 
for the three-ply glassine and the waxed 
glassine. These discrepancies are*impor- 
tant because they are most pronounced 
for the less permeable samples. 


LIGHT SCATTERING IN SOLU- 
TIONS. P. Debye. J. Applied Phys. 15, 
338-42 (Apr. 1944). The fundamentals of 
light scattering by solutions are presented. 
Observations of small-angle scattering 
can be used to determine the number of 
particles or what is equivalent to their 
“molecular weight.” It is more practical 
to observe the actual angular distribution 
ot scattering and by comparing this with 
the distribution to be expected of infinitely 
small particles, to determine an experimen- 
tal value for a reduction coefficient which, 
introduced in the equation developed, will 
yield a value for the number of indepen- 
dent particles for the observed turbidity. 


Synthetic Rubber 


DRIFT AND RELAXATION OF 
RUBBER. M. Mooney, W. E. Wolsten- 
holme and D. S. Villars. J. Applied Phys. 
15, 324-37 (Apr. 1944). Drift tests last- 
ing 8 years have been carried out on rub- 
ber blocks in compression at 35° C. Rate 
of drift, initially high, attains a low con- 
stant value in 200 days or less. The initial, 
rapid drift is termed transient drift; the 
slower, constant drift is termed steady 


drift. Drift varies considerably with the 
type of accelerator in the compound, 
Ureka giving the lowest drift of the ac 

celerators tested. A new method has been 
developed for measuring stress relaxation 
in tension. The stress is measured to 0.1 
percent by the resonance frequency of lat 
teral vibrations of the stretched sample 
The vibrations afte impressed on the sam- 
ple by a mechanical oscillator in which the 
source of vibrational energy is a steel 
wire which is under adjustable tension 
and is kept in circular vibration by a pair 
of air jets. Relaxation measurements ex 
tending over many months are reported 
on a soft vulcanized rubber at elongations 
from 10 to 400 percent at 35and 70° C. The 
experimental data can be fitted by a 2-tern 
stress equation of the Tobolsky-Eyring 
form representing two slip mechanisms 
or transient and steady relaxation. Steady 
relaxation follows an exponential deca 

law. This means that the residual stress 
goes to zero at infinite time. Other stress 
relaxation data are reported for rubber at 
150 percent elongation, at temperatures 
from 35 to 113° C., in air and in vacuum 
Air, as compared with vacuum, produces 
little effect at 35°; but at 70° and higher, 
the rate of steady relaxation is greatly i 

creased. Thus, oxidation appears to be th« 
major factor in steady relaxation at el 
vated temperatures. Total transient ré 
laxation is unaccountalily increased by 
vacuum and heat. A modification of the 
Tobolsky-Eyring equation is developed 
for steady relaxation. For transient re 
laxation a new theory is developed whicl 
leads to the Tobolsky-Eyring equation, 
but involves different interpretation of the 
parameters. In this theory, transient re 

laxation is attributed to rupture of sec 
ondary chemical bonds or crystal forces, 
followed by longitudinal slippage of 
chain molecules, with partial or local 
equalization of tension along the chains 
The crystallites then reform, and the rup- 
ture and slippage process is repeated. The 
energy dissipation is attributed primarily 
to release of local elastic stresses follow- 
ing bond rupture. Transient relaxation is 
complete when the tension is completely 
equalized over the total length of each 
chain between cross links. Neither of the 
new equations can be distinguished from 
the Tobolsky-Eyring equation at present 


A NEW EXTRUSION PLASTOM- 
ETER. H. A. Schultz and R. C. Bryant. 
J. Applied Phys. 15, 360-3 (Apr. 1944). 
An instrument has been designed to deter- 
mine whether a given batch of synthetic 
rubber tread stock can be forced through 
a plate die to form a satisfactory tire 
tread. The instrument takes the form of 
an extrusion plastometer which uses spe- 
cial dies. The factory tubing properties 
of a batch can be predicted from the ap- 
pearance of the sample extruded through 
this die and from the extrusion rate 
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PLASTICS DIGEST 


This digest includes each month the more important articles of interest to those 


who make or use plastics. Mail request for periodicals directly to publishers 














General 


PLASTICS AND THEIR PLACE 
IN POST-WAR BUILDING. H. H. 
Lusty. British Plastics 16, 55-60, 116-18 
(Feb., Mar. 1944). The possibilities for 
the use of plastics in building construc- 
tion are discussed. It appears unlikely that 
plastics will be able to compete with 
metals for window frames and that trans- 
parent plastics will supplant glass in any 
but a few specialty uses such as curved 
sections and where wire reiaforced plas- 
tics may be used to advantage. Plastics 
appear to have a future for wall and floor 
tile. Plumbing, plastic tubing, float balls, 
lavatory cisterns, shower-spray heads and 
faucet handles appear to be promising 
uses for plastics. Laminated plastic pan- 
els, plywood and laminated timbers will 
be used more extensively. The plastics 
now known do not have the requisite 
strength and low cost to be used for struc- 
tural parts of buildings. 


NEW PLANT FIRST TO PRO- 
DUCE ZEIN ON COMMERCIAL 
SCALE. Chemical Industries 54, 670-1 
May 1944). A process used to produce 
zein on a commercial scale is briefly de- 
scribed. The zein is extracted from corn 
gluten meal with isopropyl alcohol and 
purified by the selective solvency of hex- 
ane and isopropyl alcohol. Zein is used 
mainly in the protective coating industry 
as a replacement for shellac, for grease- 
proof heat-sealing paper coating and for 


chill sprays for magnesium castings 


METHYLOLUREA ADVANCES 
RESIN IMPREGNATION OF 
WOOD. J. F. T. Berliner. Chemical In 
dustries 54, 680-2 (May, 1944). The pro 
ess for treating wood with methylolurea 
and then polymerizing the chemical in 
situ is described in detail. Data on costs 


are also given. 


*-LASTICS. E. E 
Halls. Plastics 7, 235-43, 281-6, 337-48, 
400-7, 429-32, 486-95, 507, 549-61; 8, 4-9, 
112-23, 154-65, 204-8 (June, July, Aug., 
Sept., Oct., Nov., Dec. 1943; Jan., Mar., 
Apr., May 1944). This series of articles 
describes the methods of forming metal 
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films on plastics. These films are used for 
protection and decoration. The article in 
the June 1943 issue describes the applica- 
tion of a metal powder in a varnish or 
lacquer medium. The article in the July 
issue describes the formation of elec- 
trically conducting film applied by means 
of metal powder in varnish or lacquer 
medium. The articles in the August and 





September issues describe metal coatings 
applied by the hot-spray technique. The 
article in the October issue describes 
superficial metal layers molded or pressed 
on material and interior layers pressed in 
phenolic laminated boards. The article in 
the November issue describes metal cores 
molded in rods and tubes. The article in 
the December issue describes the applica 

tion of metal films by the hot branding 
processes. The articles in the December 
1943 and January 1944 issues describe the 
electrodeposition of metal coatings on 
plastics. The article in the March issu 
describes the application of metal coatings 
by electrical sputtering. The article in the 
April issue describes the application of 
metal coatings by thermal evaporation in 
vacuum. The article in the May issue pre 

sents some miscellaneous additional in 


formation 


DEVELOPMENTS IN THE MAN 
UFACTURE OF STRUCTURAI 
PRODUCTS FROM HYDROLYZED 
WOOD. R. M. Boehm. Paper Trade J 
118, 35-8 (Mar. 30, 1944). A brief descriy 
tion of the Masonite process is given. The 
products made by this process vary in 
specific gravity from 0.02 to 1.44. Modi 
fications of the process to produce struc- 
tural materials for use in making metal- 
forming dies, panels for ship building, 
lighting fixtures and lofting boards for 
ships and aircraft are described. These 
new products utilize the plastic properties 
of the by-products obtained when the wood 


is hydrolized. 


PROPERTIES OF WOOD IM 
PROVED BY CHEMICAL IMPREG 
NATION. Aero Digest 45, 104 (May 1, 
1944). The treatment of wood with urea 
and dimethylolurea and the formation of a 
resin in situ are described. This process 
improves dimensional stability, machining 
properties, strength, hardness and general 
durability of the wood. 


PAPER-BASE AND WOOD PLAS 
TICS. A. J. Stamm. Pacific Pulp Paper 
Ind. 18, 41-2, 45 (Feb. 1944). The proper- 
ties of improved resin-impregnated paper- 
base laminates and hydrolyzed wood mold- 
ing compounds developed at the Forest 
Products Laboratory are described 


Materials 
WOODFLOUR PRODUCTION. R 


S. Aries. Am. Lumberman No. 3282, 213 
21 (May 13, 1944). The estimated pro- 
duction of woodflour in this country for 
1943 is 60,000 tons. Woodflour for most 
uses must be 1) light in color, 2) light in 





weight, 3) fluffy and 4) absorptive. There 
are three general types of woodflour 
Technical woodflour is made from a 
limited number of species of wood and 
each species is usually kept separate; this 
type is used principally as a filler for 
plastics. Non-technical woodflour is a 
low-grade type with a wider latitude in 
fineness, color and resin content than the 
technical type; this type is used to make 
wood moldings and in linoleum and fab 
ricated shingles. Granularmetric wood 
flour is a specialized type which must con 
form to a specific weight or size with close 
tolerances; this is an expensive product 
and is used only for special purposes. The 
commonest woodflour mesh size is 80; 
the present production ranges from 50 to 
i40 mesh. Seventy-five percent of the 
woodflour produced in the United States 
is made from white pine; most of the 
other 25 percent is made from poplar, 
spruce, hemlock, maple and birch. In 
normal times 40 percent of the woodflour 
is used in linoleum, 25 percent in dyna- 
mite and a large part of the balance in 
plastics. Other uses are composition floor- 
ing (other than linoleum), wall paper, 
and simulated wood. A recently developed 
product is a novel insulating brick. Wood- 
flour can be made by 1) stone mills, 2) 
double attrition mills, 3) single attrition 
mills, 4) hammer mills, 5) roller mills 
and 6) beater mills. The shavings or saw- 
dust is usually dried before it is fed into 
the grinding mill. Production costs for a 
plant of 5,000 tons yearly output are 
given. A discussion of the sawdust and 
shavings industry is included. 


REINFORCED LAMINATES AND 
PLASTICS HEATER PANELS. Brit- 
ish Plastics 16, 97-102 (Mar. 1944). Two 
recent developments in laminates in Eng- 
land are described, One of these products 
is made of a fabric which has 24 high- 
tensile steel wires and cotton threads to 
the inch. The fabric is an interlocking 
weave with the steel wires in both direc- 
tions. The ultimate tensile strength of this 
fabric both longitudinally and transversely 
is more than 24,000 p.si. A paper or 
fabric laminated phenolic plastic which 
has one layer of this fabric imbedded in 
it has a specific gravity of 1.65 and a 
B. S. A. Izod impact strength of 16 foot- 
pounds. This material has superior dimen 
sional stability characteristics. Reinforced 
plastics made with this new fabric may 
also be faced with resin-bonded soft wood 
veneers to give a stronger, more isotropic, 
more dimensionally-stable type of ply- 
wood which has a tensile strength of 27,000 
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p.s.i. in both directions; this. product is 
molded of phenolic resin at 160° C. for 20 
min, at 500 p.s.i. and cooled under pres- 
ure. The above types of materials have 
been used to build experimental bridges 
for light weight vehicles, railway cars 
and aircraft flooring. They are being con- 
sidered for all types of construction pur- 
poses. In the other product, resistance 
wire is woven in the form of loops with 
cotton into fabric which is then imbedded 
in a paper base phenolic laminate. This 
product is being used as heater panels in 
hospitals and in ship cabins, and as heat 
ing mats in cars, buses and railroad cars 
These panels are particularly useful in 
damp or wet conditions as they are water 


proof and shockproof 


PREPARATION AND PROPER 
riES OF STARCH ACETATE. L., T 
Smith and R. H. Treadway. Chem. Eng 
News 22, 813-17 (May 25, 1944). Cond: 
tions of acetylation of potato starch by 
two methods have been studied: esterifi 
cation in a mixture of acetic acid and 
acetic anhydride and acetylation in acetic 
anhydride. of starch preswelled with 
formic acid. Perchloric and sulfuric acids 
were found to be superior among a num 
ber of catalysts evaluated. The acetyla 
tion of starch preswelled with formic acid 
required approximately 1 hr. at 95° C., as 
compared with 9 hr. for the first method 
Starch acetates having a wide range ot 
viscosity and with different solubility 
characteristics were made by diversified 
conditions of preparation. Owing to the 
short reaction time, acetyl starch prepared 
by the second method was only slightly 
degraded. As a result, this method gave 
esters of higher viscosity. By the first 
method, air-dry starch gave acetates of 
higher viscosity than oven-dried starch of 
nearly zero moisture content. Oven-dried 
starch was preferred for use with the 
second method. In dilute solutions of or- 
ganic solvents, starch acetates prepared by 
the second method had viscosities of the 
sume order as high-viscosity commercial 


cellulose acetate. 


Molding and fabricating 

AIR FORMING METHODS SPEED 
PLASTICS FABRICATION. Chemical 
industries 54, 850-1 (June 1944). A sheet 
of methyl methacrylate resin is heated to 
250° F. in an oven, laid over the top of a 
vacuum pot and clamped in place. Vacuum 
is then applied and the resin is drawn 
into the form of the pot. When it touches 
the bottom a contact point is hit which 
shuts off the vacuum. In case the sheet 
tends to draw away from the contact 
point, the vacuum valve is reopened. A 
variation of this method consists of draw 
ing the sheet into the pot, lowering a form 
into the bow! and then allowing the sheet 
of resin to form around the form by re- 
leasing the vacuum while the resin is soft. 
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PROCESS FOR MAKING MOLDS 
BY ELECTRODEPOSITION, P. Spiro. 
Piastics 8, 229-31 (May 1944). A method 
for making molds by electrodeposition is 
described. A master is made of plastic 
and well polished. This is then covered 
with an electrodeposited nickel alloy about 
s-in. thick. The metal shell is stripped 
irom the plastic and then backed with 
mild steel or cast iron to produce the die 


PRODUCTION OF FORMED 
\RTICLES FROM SOFT PLASTICS 
H. Saechtling. Kunststoffe 33, 291-4 
(1943); Chem. Ab. 38, 3042 (June 20, 
1944). The forming of articles from pre 
gelled polyvinyl chloride or from sus 
pensions of polyvinyl chloride in liquid 


plasticizers is described 


THE WELDING OF THERMO 
PLASTICS. G. Haim. Plastics 8, 24-30 
(Jan. 1944). The methods used for weld 
ing thermoplastics are discussed. Methods 
of heating include 1) a stream of hot air 
or hot gas, 2) electrical torches and 3) 
holding plastic against hot metal plate 
Most of the applications described uss 
polyvinyl chloride plastics. It is aiso pos- 
sible to weld methyl methacrylate resin, 
polystyrene, polyisobutylene, polyvinyli 
dene chloride, hard rubber and rubber 


hvdrochloricde 


UNITING THERMOPLAST I¢ 
RESINS. I. DEVELOPMENT OF 
THE PROCESS. UNITING IGELI1 
PCU SHEETS. A. Henning. Kunststoff« 
32, 103-9 (1942). Techniques for uniting 
Igelit PCU, polyvinyl chloride, sheet and 
tubing are described in detail. Union i 
the presence of oxygen produces bonds 
with high strength. The effects of water, 
sulfuric acid, hydrochloric acid, nitric 
acid and sodium hydroxide on the strength 


of the bonds formed are reported 


Applications 

PLAST I¢ AIRPLANE PARTS 
STAND TEST OF TIME. Aero Digest 
4%, 98, 100, 216, 218 (Apr. 15, 1944). The 
plastic airplane parts which have stood 
the test of time and those which are with 
standing the competition resulting from 
the increased supply of aluminum are de 
scribed These include transparent en- 
closures, radio antenna mast, doghouse, 
turret swivel joint, fuel cavity liner, con- 
trol pulleys, aileron quadrant, bulkhead 
doors, bomb-bay, carburetor de-icer tank 


and flooring 


CAPTURED GERMAN PLASTI 
LANTERN. Plastics 8, 65, °6 (eb 
1944); British Plastics 16, 61-2 (Feb 
1944). An acetylene lantern which con 
sists of a body, a generator, and a water 
tank and burner assembly is described 
Except for the glass windows, the water 
tank and the burner assembly, the lantern 
is molded of a macerated fabric high 


impact phenolic plastic. The plastic on the 
inside of the dome was blistered and the 
dome had cracked near one of the hinge 
holes. The British consider it an unsuit 
able application of plastics. 


PREFABRICATION AND PLY 
WOOD. British Plastics 16, 144-7 (Apr 
1944). The use of resin-bonded plywood 
in the design of prefabricated buildings is 
described. The results of strength tests on 
columns and beams of the types described 
are reported. The columns, beams and 
floorings are hollow units built from resin 
bonded plywood. A thermosetting syn 
thetic resin glue is used throughout in the 
assembly of the structural members 


THEORY AND PRACTICE OF 
ELECTRICAL INSULATION, Plas 
tics 8, 209-13 (May 1944). This article 
based on a German publication by H 
Heering in Electrotechn. Zeitschrift 63 
439-42 (1942). Natural and synthetic or 
ganic substances for specific electrical in 


sulating purposes are compared 


ARMY PLASTIC FUSELAGE. Au 
tomotive and Aviation Ind. 90, 29, 212 
(May 15, 1944). The glass-reinforced 
plastic fuselage recently built by the Arm) 
Air Forces Materiel Command is de 
scribed. This fuselage is made by the low 
pressure laminating process. 


Coatings 


BEHAVIOR OF RESINS IN CEI 
LULOSE NITRATE LACQUERS. I\ 
COMPATIBILITY OF RESINS 
WITH PLASTICIZERS. A. Kraus 
Farben-Ztg. 46, 561-2 (1941). Data are 
given on the solubility of plasticizers and 
European synthetic resins in various sol 
vents and on the compatibility of these 
plasticizers and resins with cellulose ni 
trate in typical lacquer formulation. The 
compatibility of the materials does not 


correlate with their polarity. 


DISPERSION RESINS AND 
THEIR UTILIZATION. W. R. Catlow 
Pacific Plastics 2, 46 (May 1944). The 
properties and advantages of coating ma 
terials applied in the dispersed state are 
described. The best known types are the 
water emulsions of oil-modified phthalic 
alkyd resins and oil-reactive ester resins 
based on acids such as bicycloheptene di 
carboxylic. Coatings of this type 1) dry 
quickly, 2) are improved by baking, 3) 
are resistant to aging, 4) have low mois 
ture permeability, 5) are resistant to 
water immersion, 6) are resistant to cor 
rosion by salt spray, 7) are resistant to 
chalking and fading, and 8) have good 
durability, especially in primers. Caulking 
compounds which shrink in one direction 
may be made from dispersion resins. These 


| 


dispersed resins may be blended with var 


nishes for quick-setting low-cost enamels 
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Copies of these patents are available from the VU. S. 
Patent Office, Washington, D. C., at 10 cents each 








PLASTIC COMPOSITION. S. P. 
Lovell and H. H. Straw (to Beckwith 
Manufacturing Co.). U. S. 2,346,136, 
April 11. A composition of ethy! cellulose 
plasticized with partially saponified can- 
delilla wax. 


SYNTHETIC YARN. R. F. Conaway 
to E. I. du Pont de Nemours and Co., 
Inc.). U. S. 2,346,208, April 11. High- 
tenacity yarns are prepared by dry heat- 
ing with radiant energy, moisture-free 
filaments, yarns, threads and ribbons of 
artificial thermoplastic material which have 
en heated under tension while main- 
tained at a temperature just below the 
softening point and allowed to cool while 


inder the same tensio1 


CELLULOSE DERIVATIVES. B.S 
arquhar (to E. IL. du Pont de Nemours 
nd Co., Inc.). U. S. 2,346,210, April 11. 
Cellulose acetate is dry pressed at pres 
ire between 10,000 to 40,000 p.s.i., thus 
forming tablets which may be ground to 


lesired dimensions. 
ADHESIVE TAPE. R. E. 
S. 2,346,219, April 11. A tape folded 


long a longitudinally extending line, the 


Johnson, 


derside of which is coated with an 


idhesive. 


PURGING DEVICE. L. K. Merrill 
nd W. R. Wheeler (to Carbide and Car 
on Chemicals ( orp.). | S. 2,346,228, 
April 11 


ection molding machines, comprising a 


A composition for purging in- 


ranular mass containing a vinyl resin, 


lasticizer and a mildly abrasive filler. 


WOOD TREATMENT. J. F. T. Ber- 
liner (to E. I. du Pont de Nemours and 
Inc.). U. S. 2,346,286, April 11 
Moisture-containing wood is chemically 
seasoned by applying thereto a urea solu 
tion, the quantity being increased by using 
jellified aqueous urea solution 

CELLULOSE ACETATE. E. Berl 
ind W. G. Berl. U. S. 2,346,350, April 
11. A highly acetylated non-fibrous cellu 
lose acetate, originally insoluble in ace- 
tone and made soluble by subjecting an 
acetone suspension, with the fiber struc 
ture destroyed, to — 20°C. 

CELLULOSE ESTERS. C. J. Malm 
and C. L. Crane (to Eastman Kodak Co 
U. S. 2,346,498, April 11. Cellulose esters 
ire stabilized by stirring with a mixture 
of a water-miscible organic solvent and 
water with which a dough-liquid mass is 
formed, continuing the stirring while 


maintaining at a pH of 6 and preventing 
hydrolysis by adding a neutralizing agent 
at intervals until constant pH is attained 


LACQUER. V. A, Navikas (to Arm- 
strong Cork Co.). U. S. 2,346,600, April 
11. A thermoplastic lacquer, comprising 
isobutyl methacrylate, n-butyl methacry 
late, coumarone-indene resin, nitrocellu 
lose, a plasticizer and a solvent, which is 
baked at 200°F. to a hard film 


COATING. J. B. Brennan and |! 
Marsh (to J. B. Brennan) U 
\pril 18 


cor rosion ! 5 


S. 2,346,658 
Aluminum is protected from 
subjecting it to electrolysis 
as an anode in an aqueous solution of a 
potential condensation product of urea 
and formaldehyde having boric acid and 
ammonium hydroxide, and carrying out 
the electrolysis at a voltage sufficient to 


cause sparking on the aluminum surface 


UREA-FORMALDEHYDE RESIN 
L. Smidth. U. S. 2,346,708, April 18. A 
substantially dried plastic urea-formalde 
hyde resin is worked between rolls in the 
presence of a solvent to form a flowabl 
mass, the conditions being such as to 
advance the cure nearly to completion then 
adding to a mold wherein the temperature 


is lowered causing the mass to set 


LIGHT POLARIZER. E. H. Land (to 
Polaroid Corp.). U. S. 2,346,766, April 
18. A light polarizing device comprising a 
sheet of transparent plastic material in 
which are suspended a number of oriented 


fibers containing dichroic material 


OPTICAL DEVICE. J. Mahler (to 
Polaroid Corp. ). U. S. 2,346,774, April 
18. A stereoscopic device comprising a 
pair of sheets of water absorbing ma 
terial, each defining an image comprising 
respectively right and left eve images 
said sheets being placed with the relief 
thereon in_ face-to-face relatior and 
means providing a hinged connection be 
tween sheets, the reliefs being adapted to 
absorb aqueous solutions of dichroic dyes 
and to transfer said solutions to a sheet 
of molecularly oriented polyvinyl! alcohol 

POLARIZING BODIES. L. Pollack 
(to Polaroid Corp. ) U S. 2,346,784 
April 18. A centrifugal machine compris 
ing a hollow rotatable drum, means for 
depositing on the inside a plastic material 
containing orientable crystals and means 
for applying a unidirectional electrostatic 


field. 


INTERPOLYMER. C, J. Mighton (to 
E. I. du Pont de Nemours and Co., 
Inc.). U. S. 2,346,858, April 18. A mono- 
meric vinyl ester of a saturated mono- 
carboxylic acid is interpolymerized with 
the organic solvent soluble product of the 
reaction caused by heating a frosting dry 
ng oil composition with a member of the 
class of alpha, beta-ethylenically unsatu 
rated carboxylic acids and esters, primary 


amides, nitriles and anhydrides thereof 


TEXTILE IMPREGNATION, L 
Beer. U. S. 2,347,024, April 18. Textile 
material is impregnated with an aqueous 
solution of octa-decyl-oxymethyl-pyridi 
nium chloride and a thermosetting urea 


or urea-thiourea-formaldehyde resin 


RESIN. G. F. D’Alelio and J. W. 
Underwood (to General Electric Co.). U 
S. 2,347,032, April 18. An acid curing, 
thermosetting resin containing a curing 
agent comprising a diamino-triazinyl- 
substituted alkyl sulphide 


FILAMENTS. E 


Custodian). U. § 


Dumont (to Alien 
2,347,037, 


April 18. Filaments are prepared by ex 


Property 


truding a mass of molten thermoplastic 
resin through a nozzle which is rotated 
about its longitudinal axis and which 
twists the exudate, and then lengthwise 
cold drawing the twisted exudate by 
drawing from the nozzle at a speed 


greater than the rate of extrusion 


POLYSTYRENE, R. F. Hayes (to 
S. 2,347,103, 
April 18. A molding composition compris- 


Monsanto Chemical Co.). U 


ing a mixture of polystyrene and de- 
cachloro-diphenyl having a heat-distortion 


temperature above that of polystyrene 


POLYMERIC SULFIDES. D. D 
Coffman (to E. I. du Pont de Nemours 
and Co., Inc.). U. S. 2,347,182, April 25 
Polymeric sulfides are prepared by re 
acting a mixture of a dithiol and a diene 
hydrocarbon, containing only ethylenic 
unsaturation, by heating until a viscous 


to solid polymer is formed 


GLOW SHEET. A. R. Russell (to 
Burkhardt Co.). U. S. 2,347,285, April 25 
\ glow sheet comprising a plastic sheet 
embossed with ink compatible with the 
sheet material, a layer of fluorescent 
pigment on said ink, a protective film 
over the entire sheet composed of a sic- 
cative material nonfluorescent under ultra 
violet radiation, a second layer comprising 
a clear ink compatible with the protective 
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layer, a layer of fluorescent pigment on 
the second copy layer and a final pro- 
tective layer of the same characteristics as 
the former. r 


CASTING COMPOSITION. J. R. 
Hiltner (to Rohm and Haas Co.). UV. S. 
2,347,320, April 25. A mixture of granu- 
lar polymethyl methacrylate and mono- 
meric methyl methacrylate is poured into 
a mold and heated under a pressure of 
50 to 75 p.s.i. at 75° to 150°C. until the 
monomer is polymerized, after which the 
material is cooled under pressure. 


RESINS. C. W. Cuno (to Lehon Co.). 
U. S. 2,347,464, April 25. Thermoplastic 
material is ground to a fine powder in the 
presence of solid carbon dioxide and a 
liquefied gas which liquefes at a tem- 
perature below the melting point of solid 
carbon dioxide. 


POLYAMIDE-CELLULOSE MIX- 
TURE. K. Thinius (to Alien Property 
Custodian). U. S. 2,347,525, April 25. 
Films, foils and filaments are prepared by 
mixing a mineral acid solution of a 
polyamide with an alkaline solution of a 
cellulosic material. 


WELT INSOLE. W. C. Wright. U. 
S. 2,347,530, April 25. A welt insole com- 
prising an insole blank of flexible upper 
leather in combination with a sewing rib 
of synthetic organic plastic such as Koro- 
seal, Vinylite, etc. 


FILMS. H. Dreyfus, R. W. Moncrieff 
and C. W. Sammons (to Celanese Corp. 
of America). U. S. 2,347,545, April 25. 
Films, yarns, filaments, etc., are produced 
from a condensation product of hexa- 
methylendiamine, adipic acid and formic 
acid, 

DENTAL IMPLANT. E. J. Kresse. 
U. S. 2,347,567, April 25. A material for 
making surgical implants, comprising a 
thermoplastic of the methyl methacrylate 
type having incorporated therein a solid 
water-soluble germicidal material. 


MOLDING. J. H. Goode. U. S. 2,347,- 
600, April 25. A molding press having 
multiple pressing platens. 


ABRASIVE, R. P. Carlton and B. J. 
Oakes (to Minnesota Mining and Mfg. 
Co.). U. §. 2,347,662, May 2. A flexible 
abrasive sheet consisting of a backing 
sheet to which are bonded abrasive par- 
ticles by means of a cured film resulting 
from the mixture of a_ thermosetting 
synthetic resin and a solution of a thermo- 
plastic resin which is compatible with the 
thermosetting resin. 


MOLDED MATERIAL. C. D. Levy. 
U. S. 2,347,697, May 2. A composite 
article composed of a highly compacted 
mixture of powdered bagasse, powdered 
gilsonite and, on at least one outer sur- 
face, a preformed sheet of thermoplastic. 
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POLYISOTHIOUREA. M. Hunt. (to 
E. I. du Pont de Nemours and Co., Inc.). 
U.S. 2,347,827, May 2. A linear poly- 
meric isothiourea wherein the isothiourea 
groups are joined through sulfur and 
nitrogen by bivalent hydrocarbon and bi- 
valent ether interrupted hydrocarbon 
radicals. 


COPOLYMER. A. L. Rummelsberg 
(to Hercules Powder Co.). U.S. 2,347,- 
970, May 2. The reaction product of a 
polymer of an acyclic terpene having 
three double bonds per molecule and an 
alpha, beta unsaturated organic acid or 
acid anhydride. 


PREFORMING. G. B. Sayre (to 
Boonton Molding Co.). U.S. 2,347,971, 
May 2. Pills are prepared from thermo- 
setting molding material in powder form 
by means of pressing in a pill cavity. 


CELLULOSE ACETATE. D. L., Gib- 
son and W. M. Shoemaker (to National 
Vulcanized Fibre Co.). U.S. 2,348,001, 
May 2. Cellulose material is acetylated 
by continuously advancing a web through 
a bath of acetic acid, a bath containing 
an acetylating agent, and a washing bath. 


VINYL CHLORIDE COPOLY- 
MERS. W. Scott and R. B. Seymour 
(to Wingfoot Corp.). U.S. 2,348,154, 
May 2. Copolymers of vinyl chloride and 
vinylidene chloride are formed by poly- 
merizing at a temperature of 20° to 
80° C. in an aqueous emulsion containing 
an oxidizing catalyst. 


ADHESIVE PAPER. B. L. Kline 
(to Western Union Telegraph Co.). U.S. 
2,348,220. May 9. An adhesive paper hav- 
ing on one surface a thin dry moistenable 
film consisting of polyvinyl alcohol. 


CATALYST. W. C. Dearing (to Lib- 
bey-Owens-Ford Glass Co.). U. S. 2,- 
348,244, May 9. An adhesive having de- 
layed hardening properties comprising a 
composition of water-soluble urea-formal- 
dehyde resin, a substance such as a mag- 
nesium or zinc oxide or hydroxide, and 
an ammonium salt of a strong acid. 


TIRE COVER. H. L. Hollis, U.S. 2,- 
348,256, May 9. A tire cover having a 
fabric body and a flexible coating con- 
taining the reaction product of resorcinol 
paranitroaniline and formaldehyde. 


PLYWOOD TUBING. P. R. Goldman 
(to Plymold Corp.). U.S. 2,348,291, May 
9. Tubing is made by winding wood 
veneers coated with synthetic resin ad- 
hesive, sealing the ends of the tube, in- 
troducing gas pressure inside the tube, 
and maintaining the pressure for a part 
of the setting period of the resin. 


CELLULOSE DERIVATIVES. H. 
C. Olpin, S. A. Gibson and J. E. Jones 
(to Celanese Corp. of America). U.S. 2,- 
348,305, May 9. Cellulose derivatives hav- 


ing affinity for acid dyesiuffs are pre 
pared by pretreating cotton linters with 
formic acid, esterifying with a mixture of 
acetic anhydride, acetic acid, monochlo 
racetic acid, and sulfuric acid, ripening 
and treating with pyridine. 

ADHESIVE. E. Beck (to Alien Prop 
erty Custodian). U.S. 2,348,447, May 9 
A solution of polymeric vinyl isobuty 
ether in benzine and acetone. 


INSULATION. W. E. Gordon (to | 
I. du Pont de Nemours and Co., Inc 
U.S. 2,348,536, May 9. An electrical cor 
ductor is insulated by coating with a sy: 
thetic linear polyamide which is the 
cold drawn. 


TERPENE RESIN. E. Ott (to Her 
cules Powder Co.). U. S. 2,348,565, Ma 
9. The copolymerization product of a ter 
pene and an alicyclic hydrocarbon contain 
ing a conjugated system of double bonds 
having 5 to 8 carbon atoms both of whic! 
are dissolved in an inert solvent in the 
presence of a catalyst and subjected t 
polymerization temperature. 


WELT INSOLE. W. C. Wright. U. S 
2,348,583, May 9. An improved method of 
making a welt insole having an unchan 
neled insole blank and an adhesively s« 
cured sewing rib of synthetic plasti 
mounted upon a textile base. 

SKINNING DIE. J. Bailey (to Plax 
Corp.). U. S. 2,348,591, May 9. A thermo 
plastic skinning die comprising a number 
of die plates having openings therein pro 
viding a succession of cutting edges, said 
openings being so formed and located as 
to provide a tapered main die opening 
means for holding said die plates in spaced 
relation and means for heating said plates 


TRIM. C. E. Slaughter (to Extrude 
Plastics, Inc.). U. S. 2,348,658, May 9. A 
wallboard trim comprising an extrude 
continuous thermoplastic resin strip. 


SHEET MATERIAL. W. R. Colling 
and T. A. Kauppi (to Dow Chemical Co 
U. S. 2,348,672, May 9. Opaque sheet ma 
terial containing ethy! cellulose, a pigment 
and a plasticizer. 


POLYMERIZATION. R. D. Freeman 
(to Dow Chemical Co.). U. S. 2,348,677 
May 9. A mold for preparation of resinous 
objects by the polymerization of a resi 
forming liquid comprising a metal mol 
cavity, the surfaces of which are coatec 
with a film of cellulose glycolic acid o1 
salts thereof. 


HOLLOW WARE. V. E. Hofman (t 
Owens-Illinois Glass Co.). U. S. 2,348,738 
May 16. A hollow preform of thermo 
plastic molding material is expanded wit! 
in a heated mold by pneumatic pressure and 
cooled with liquid on the inner surface 


POLYAMIDES. W. R. Peterson (to 
E. I. du Pont de Nemours and Co., Inc.) 
U. S. 2,348,751, May 16. A solid synthetic 
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linear polyamide is depolymerized to a 
liquid by heating in the presence of water, 
the water is removed, and the residue is 
repolymerized. 


PLASTIC. J. D. Ryan (to G. G. Ryan). 
U. S. 2,348,756, May 16. An elastic wax- 
like plastic composition comprising high 
molecular weight fatty acid or wax, a 
solid synthetic resin soluble therein and a 
plasticizer for the resin. 


PROTEIN PLASTIC. O. C. H. 
Sturken (50 percent to Harriet Sturken 
and 50 percent to Sidney L. Reich). U. S. 
2,348,761, May 16. A molded protein article 
is hardened by immersing in a bath of 
formaldehyde and kieselguhr. 


VINYLIDENE CHLORIDE. R. M. 
Wiley (to Dow Chemical Co.). U. S. 
2,348,772, May 16. Strong flexible articles 
are prepared from vinylidene chloride 
polymer and crystalline copolymers there- 
of, by heating the crystalline polymer to 
a temperature between its softening and 
decomposition points, shaping the softened 
polymer, supercooling the shaped body and 
stretching at least a portion of the shaped 
body to effect permanent deformation. 


LAMINATING FABRIC, J. E. Blud- 
worth (to Celanese Corp. of America). 
U. S. 2,348,781. May 16. A laminating 
fabric is prepared by applying a plasti- 
cizer to a fabric containing non-plastic 
und thermoplastic cellulosic fibers and 
causing migration of part of the plasti- 
cizer from the non-plastic to the plastic 
fibers by aging at an elevated temperature 
at a relative humidity of 70 to 90 percent. 


ETHYL CELLULOSE. R. R. Brad- 
shaw (to Dow Chemical Co.). U. S. 2,- 
349,134, May 16. A molding lubricant for 
use with ethyl cellulose plastics consisting 
f parafin wax and a blending agent com- 
prising a parafhin soluble resin and 12- 
hydroxy stearin. 


VINYL POLYMERS. E. C. Britton 
and W. J. LeFevre (to Dow Chemical 
Co.). U. S. 2,349,136, May 16. Vinyl aro- 
matic compounds are polymerized in the 
presence of mesityl] oxide to give a low 
molecular weight vinyl polymer. 


PLASTIC ARTIC®*.ES. W. H. 
Kopitke (to Plax Corp.). U. S. 2,349,176- 
7-8. May 16. Machinery for forming ex- 
truded and hollow blown articles from 
plastic materials. 


PLASTIC MATERIAL. O. M. Reiff 
and O. P. Kozacik (to Socony-Vacuum 
Oil Co.). U. S. 2,349,198, May 16. Styrene 
is polymerized in the presence of a sub- 
stance formed by alkylating phenol with 
chlorinated petroleum wax in the presence 
of a Friedel-Crafts catalyst. 


COPOLYMER. W. N. Traylor (to 
Hercules Powder Co.). U. S. 2,349,210, 
May 16. A terpene resinous copolymer of 





pinene and styrene is refined by dissolving 
in a solvent and mixing with sodium acid 
sulfate and zinc in the presence of a small 
amount of water. 


COATING MACHINE. H. A. Evans 
(to Coreve Corp.). U. S. 2,349,256, May 
23. A machine for continuously permeably 
affixing plastic material to sheets of ma- 
terial to be coated. 


DYE. J. G. Kern (to Allied Chemical 
and Dye Corp.). U. S. 2,349,282, May 23. 
Coloring agent for cellulose derivatives. 


NYLON. D. L. Loughborough (to B. 
F. Goodrich Co.). U. S. 2,349,290, May 
23. The adhesion of nylon yarn to rubber 
is improved by treating the yarn with a 
nylon solvent, immersing in an aqueous 
dispersion of rubber and drying under 
tension. 


PLASTICIZER. B. Anderson, E. 
Grenquist and R. H. Ball (to Carborun- 
dum Co.). U. S. 2,349,365, May 23. A 
flexible abrasive disk comprising a back- 
ing of reinforced heat hardened phenolic 
resin and a layer of cloth to which is 
bonded a layer of abrasive grains by 
means of a layer of phenolic resin. 


VINYL RESIN. S. D. Douglas (to 
Carbide and Carbon Chemicals Corp.). 
U. S. 2,349,412, May 23. An electrical con- 
ductor is insulated with a copolymer of a 
vinyl halide and a vinyl ester combined 
with 15 to 60 percent plasticizer. 


VINYL RESIN. W. F. Hemperly (to 
Union Carbide and Carbon Corp.). U. S 
2,349,413, May 23. An insulating composi- 
tion comprising polyviny! chloride, plas- 
ticized with di (2-ethyl-hexyl) phthalate. 


PLASTIC ARTICLE. J. P. 
and S. D. Douglas (to Carbide and Car- 
bon Chemicals Corp.). U. S. 2,349,414, 
May 23. Vinyl chloride acetate copolymer 
plasticized with 22 to 55 percent of plas- 
ticizer is prepared in sheet form. 


ADHESIVE. G. Mack (to Advance 
Solvents and Chemical Corp.). U. S. 
2,349,508, May 23. A pressure sensitive 
adhesive comprising polyisobutylene, a 
thermoplastic resin, a plasticizer and, as a 
stabilizer, a liquid fatty acid mono ester. 


Ferrer 


COATING. C. F. Cummins (to Dow 
Chemical Co.). U. S. 2,349,571, May 23. 
A bronzing lacquer comprising ethyl! cellu- 
lose, coumarone indene resin, a plasticizer 
and a leafing metal powder pigment. 


RESIN. B. C. Pratt (to E. I. du Pont 
de Nemours and Co., Inc.). U. S. 2,349,- 
756, May 23. A hydrocarbon diisocyanate 
is reacted with a resinous condensation 
product of formaldehyde and a mono- 
meric organic compound to form a resin. 


RESINS. O. M. Reiff and J. D. Zech 
(to Socony-Vacuum Oil Co.). U. S. 2,- 








349,759, May 23. Chlorinated petroleum 
wax is heated with phenol or an aromatic 
ether in the presence of a Friedel-Crafts 
catalyst and the product is then heated 
with an olefin, having conjugated double 
bonds, in the presence of a Friedel-Crafts 
catalyst. 


RESIN. F. Strain (to Pittsburgh Plate 
Glass Co.). U. S. 2,349,768, May 23. A 
polyhydric alcohol polyester of methac- 
rylic acid is partially polymerized, the 
residual monomer is separated, and the 
fusible polymer is heated until the in- 
fusible state is attained. 


CELLULOSE ETHER. L. H. Bock 
and A. L. Houk (to Rohm and Haas 
Co.). U. S. 2,349,797, May 30. A water- 
insoluble alkali-soluble carboxyethy] cellu- 
lose ether is prepared by mixing cellulose 
with a strongly basic solution containing 


acrylonitrile. 


MOLD. M. Bean. U. S. 2,349,806, May 
30. A mold for plaster, etc., composed of 
plasticized vinyl chloride resin. 


MINERAL WOOL. V. E. Meharg (to 
Bakelite Corp.). U. S. 2,349,909, May 30. 
Smooth surfaced non-cellular fibers of 
glass wool are coated with a watery alka- 
line phenolic resin solution, the mass is de- 
hydrated, leaving a bat of cohering fibers. 


MOLDED ARTICLE, F, H. Mac- 
kenzie (to Alexander Smith and Sons Car- 
pet Co.). U. S. 2,349,975, May 30. A re- 
inforcement for molded plastic articles 


comprising a pile fabric. 


COMB. L. Mazzoni (to Alien Property 
Custodian). U. S. 2,349,977, May 30. A 
molding device for the manufacture of a 
comb from plastic materials 


POLYMERS. O. Moldenhauer and H 
Bock (to Alien Property Custodian). U. 
S. 2,349,979, May 30. A plastic condensa- 
tion or polymerization product is produced 
by refluxing hexadecane dicarboxylic acid 
with hydrazine hydrate for 10 hours an’ 
finally heating at 200 to 300° C. for 3 
hours 


COATING. W. E. Gloor (to Hercules 
Powder Co.). U. S. 2,350,161, May 30. 
An aqueous coating comprising a solution 
of a cellulose ether and an alkali metal 
silicate. 


VINYL RESIN. R. W. Staley (to 
General Electric Co.). U. S. 2,350,199, 
May 30. A composition containing the 
product of conjoint polymerization of a 
mixture of vinyl chloride and an acrylic 
ester and a heat and light stabilizer. 


CELLULOSE TRIACETATE. C. 
Bogin (to Commercial Solvents Corp.). 
U. S. 2,350,300, May 30. Cellulose triace- 
tate is dissolved in a monochloro mono- 
nitro alkane and a lower aliphatic mono- 
hydric alcohol. 
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BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to ey- 
ecutives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised prir 




















Synthetic Resins and Allied Plas- 
ties, 2nd Edition 


Edited by R. S. Morrell 


Oxford University Press, 114 Fifth 


Ave., New York, 1943 


Price $12.00 580 Pages 


The first edition of this book appeared 
in 1937 under the joint authorship of 
R. P. L. Britton, T. H. Barry, H. M 
Langton and R. S. Morrell. These men 
have been assisted by the well known 
authorities J. R. Alexander, FE. A 
Bevan, FE. G. Couzens, R. Hill, H. S 
Lilley, C. A. Redfarn and V. E. Yarsley 

in the preparation of this revised and 
enlarged edition. The materials are coy 
ered in 13 chapters, problems of resini 
fication in 2 chapters, and methods of 
identification and testing of plastics in 
another 2 chapters. Extensive subject and 
author indexes are appended to this im 
portant contribution to the literature on 
plastics G.M.K 


High Polymers 
Published by the New York Academy 


of Sciences, Central Park West at 
79h St., New York, 1943 


Price $2.00 181 pages 


This publication is composed of a 
series of papers presented at a confer 
ence held by the Section of Physics and 
Chemistry of the New York Academy of 
Sciences, In his introduction to the con 
ference, R. M. Fuoss notes that the 
academic worker is not happy until he 
knows (or at least, thinks he knows) 
why compounds behave as they do. The 
eight papers comprising this symposium 
present a review of the current status 
of our knowledge of the kinetics and 
structure and correlations between struc 
tures and properties of high polymers 

G.M.K 


Materials and Processes 
by J. F. Young 


Published by John Wiley & Sons, Inc., 
New York, 1944 


Price $5.00 


628 pages 


The material for this book has been 
gathered from many sources including 
lectures conducted in the advanced en- 
gineering program of the General Electric 
Co. It presents clearly a broad study of 
the materials and processes employed by 
the design engineer. Excellent as a ref- 
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erence book, it is organized in such 
manner that it can be converted easily 
textbook use 

The author has successfully bridged the 
gap between purely technical problems of 
the metallurgists and more solid and con 
crete problems as to the actual operatior 
of the equipment used in producing these 


materials F.B.S 


*% “THE ABC OF LUMINESCENCE,” 


released by New Jersey Zinc Co.. New 
York, N. Y., explains the principles of 
luminescence and discusses the practical 
application of these principles in the 
form of activated fluorescent and phos 
phorescent pigments, and a glossary of 


luminescent terms is included 


‘AMINES,” RE 


yy Carbide and Carbon 


*% A BOOKLET ON 
cently published | 
Chemicals Corp., New York, N. Y., con 
denses information on 25 members of this 
group of organic chemicals, available in 
commercial quantities. Names, formulae, 
physical and chemical properties, specifi 
cations, container and shipping data, ap 
plications and uses of each chemical of 
the family are contained in the first part 


of the book. The remaining portion of t 


work is given over to graphical data 


% INFORMATION ON THE STER 
ling Model ow 1-bl 


speed-! 
sander and 1000 portable electric sander 


air-driven C 
is now available in two folders recently 
released by Sterling Tool Products Co 
Chicago, III. The Model “E” 


standard abrasives, sands curved surfaces 


sander uses 


and may be used wet or dry. The 1000 
portal le electric sander, which also uses 
standard abrasive sheets, is built to pro 
duce powerful orbital motion 

% THE CELLULOSE 


Department of 


PRODUCTS 
Hercules Powder Co., 
Wilmington, Del., has issued a technical 
booklet describing a plasticizer and 

resin which they have developed for use 
in fireproof, waterproof and weatherproof 
coatings for fabrics. Clorafin 42, which 
emulsifies readily, is a light amber, vis 
cous, non-flammable material, shown 

tests to be a good plasticizer for some of 
the vinyl resins. Clorafin 70, a pale straw 
colored, hard and brittle resin, has even 


greater flame-extinguishing characteristics 


*% “DESIGN AND FABRICATION 
of Laminated and Molded Phenolic Plas 
tics and Vulcanized Fibre Parts,” re 
leased by Continental-Diamond Fibre Co., 
Newark 28, Del., is a reprint of the 








articles “Fabricating Laminated Pas- 
from the 943 
PLastics CATALoG, and “Design Funda- 


tics and Vulcanized Fibre,” 


mentals for Phenolics,” from the Decem- 
ber 1942 issue of MoperN PLastics. 


*% “BEAUTIFUL WOOD FOR BEAU- 
tiful Homes—with Weldwood,” a colorful 
brochure published by the Mengel Co. 
Louisville, Ky., presents the present and 
postwar possibilities of this material. It 
may be used for decorative panelling or 
as a durable surface for wallpaper or 
paint. A postwar developmert of out- 
standing merit will be stainless steel tops 
for sinks and counters formed by the 
gluing of thin, stainless steel to Weld- 
wood plywood. The booklet is elaborately 
illustrated with photographs of the ma- 


terial in use. 


% TINIUS OLSEN TESTING MA- 
chine Co., Philadelphia, Pa., describes in 
detail its complete line of Olsen Brinell 
hardness testing machines in a new 28- 
page catalog. Included in the testing equip- 
ment that is illustrated and described are 
three types of the motor-driven machine, 
Baby Brinell testers and other items pro- 
duced by this company. Tables of Brinell 
hardness numbers, specifications, parts and 
attachments, and maintenance and opera- 
tional data help to complete the informa- 


tion on these units. 


% ROTARY FILE CO, STRAT- 
ford, Conn., has published an illustrated 
catalog featuring their full line of stand 
rotary files 
1 : All 


aesiens 


ard shapes in hand-cu 
listing a number of special 
varieties of tooth cuts and a wide 
of ingenious file shapes are shown, 
gether with tables of specifications 
each variety. 

% AN 8-PAGE CATALOG, ILLUS 
trating and describing engine lathes, t 
room lathes and precision turret lat 
for practically all types of product 
toolroom and maintenance work, has | 
reieased by South Bend Lathe Works 
South Bend, Ind. Information concerning 
capacities, speeds, feeds and dimensi 
tabulated for each size and model of 
and attachments and accessories avai 
are listed. 

* A NEW 
self-tapping screws is offered by Parke 
Kalon Corp., New York, N. Y. It 


cludes a selector chart giving the type 


GUIDE ON 


} 


USERS’ 


screw to use in various materials, tab! 
showing recommended hole sizes, st 
sizes, and data on use of screws w! 


different conditions. 
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Regardless of the complications which may sometimes 
seem to stand in the way of molding product ideas in plas- 
tics, Tech-Art Engineers will, through simplification, find a 
way to make these ideas workable plastic realities. With 
minds and eyes trained to an efficient, speedy and eco- 
nomical plastic-interpretation of your ideas, these tech- 
nicians will help you to soundly engineer your product first. 
From here on... from the building of precision molds to the 
selection of proper plastic materials—trained craftsmen and 
elaborate facilities carry on the responsibility of accuracy 
laid- down by Tech-Art Engineers. It is this teamwork of 
ability, experience and modern mechanical equipment 
which has been responsible for so many Plastic Success 
Stories at Tech-Art . . . which in turn has created such con- 
fidence among our present clientele. Bring that difficult 
plastic problem of yours to Tech-Art. 


Another Idea 
In the molding of this irrigation unit, eight 
related parts to the assembly had to be 
sidered jointly. In spite of the many varying 
thin and thick sections which were 
Tech-Art engineers deci 
a single multiple mold 


building! An act 


SUCCESSORS TO BOONTON RUBBER MANUFACTURING COMPANY 


, , 4 > 
: r x ‘e4 ! | , t\ “4 r 36th Ave. and 4ist Street + LONG ISLAND CITY, N. Y. + Tel. AStoria 8-6050-1 
roo OViry 


PIONEER PLASTIC MOLDERS Established 189! 


PLASTICS COMPANY 











Getter Molding Coutrol with 
BIRDSBORO’S NEW Hydraulic Plastic Press 


Extreme flexibility in its op- 


erating pressures and speeds 



















in combination with safety 
in operation and its easily 
cleaned surfaces have earned 
for this new Birdsboro self- 


contained hydraulic molding 





press ready acceptance for job 
molding and for larger scale 
laboratory applications. 

If your problem involves 
modern methods of pressing 
plastic parts, write us for de- 
tails on this latest addition to 
the Birdsboro Hydraulic Plas- 


tic Press line. Do it today! 





For additional infor- 
mation send for your 
copy of the Birds- 
boro Hydraulic Press 
Catalog. 


BIRDSBORO STEEL FOUNDRY & MACHINE COMPANY 
BIRDSBORO, PA. 





HYDRAULIC PLASTIC PRESSES 
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Developed by the makers of the 
famous DoALL Contour Machines for 
faster, cleaner cutting and shaping of 


today’s new materials, as well as some 


is one word for the Zephyr. When equipped with the proper tough old-timers 
DoALL Saw Band, it cuts its way through anything brittle, flinty, ° 

glass-like, porous, spongy—any product that presents cutting ® Plastics 
difficulties. 


With a 36” throat, a work thickness capacity of 20” and a 30” Laminates 
square tilting table, the Zephyr accommodates large plastic 
blocks and shapes, as well as parts of unusual length. Composition Materials 


Speedmaster equipped, to give instant variable speeds from 
1500 to 10,000 f.p.m., jobs can be turned out in one-half to one- Magnesium 
third the former time. 
Alumi 
Designed and constructed to well-nigh do the impossible, the 7 pce 
Zephyr boldly tackle tti jobs f hich oth h 
re wey ~ a s cutting jobs from which other machines Fer Ri g all kinds of Weod 


YES you should know more about the DoALL Zephyr. ° For Friction Cutting 
Send for illustrated literature today. 





CONTINENTIAL MACHINES, INC. 
1330 S. Washington Ave. Minneapolis 4, Minn. 
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i orless and tasteless and does not 
s thermos bottle caP can 
rtably when with hot liquid. tle pro- 
t, smoot i sth a hard surface. The fnished 
yiqps to weak alkalies such as soap oF borax 
d by organic solvents. 










molding is im 

and is not attacke 
MOLDING METHOD 

This cap is molded in @ 12-cavity © 

requires @ 2-mi ° t be ured thoroughly to 
prevent crazing (the forming © 
h material) ‘after the piece i 
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for any im- 













moLDd DESIGN 
This desigD demands an expertly fnished mold, 
‘ection in the mold would be reproduced on the smooth 
surface (C) of the cap- Threads (D) for fitting _C#P to bottle 
kk must psolutely accurate- The flat rim (E) is designe 
so that the cap will remain stable when ysed as & CUP- 
rhead, for 


your lette 


on 3} 
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request, 


Send your 
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PRECISION 
MOLDING 


29th Year 


AMERICAN 
INSULATOR CORPORATION, New Freed 
eedom, Pa. 




















A plastic molding job should be engineered completely 
to meet the customer’s needs—as Amos does it... . The 
part or product should be designed for practical util- 
ity—for functional use—for dependable accuracy and 


efficiency—for appearance desired—as Amos does a job. 


Amos does a really complete job for you — uses the 
right materials in the right places—the right plastics 
in combination with metal inserts if required. Every- 
thing is worked out on the drawing boards—a model 
is made for approval—dies and fixtures are built for 


production—all in our own shops. Every detail is 


checked carefully for size and fit and unifurm quality 


of finished production. 

You'll appreciate our engineering service and our 
complete facilities for doing your job right—whether 
you need plastic parts for household appliances—cases 
for clocks or cameras—special handles for tools or 
machines—a bathroom fixture—or anything else that’s 
a practical plastic job. Write us your needs. 


AMOS MOLDED PLASTICS, EDINBURGH, INDIANA 


Division of Amos-Thompson Corporation 
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Voting machine control 

plate of Va inch cold rolled 

steel. 745 boles pierced in 
one operation of press. 


Complicated patterns and 

close centers are obtainable 

with the R-B Interchange- 
able Punch and Die. 


Goes Co He 


more complete details of the R-B punch and die write for 


[his voting machine control plate, made from a 4% 
inch cold rolled steel sheet, has 745 holes—all pierced 
with one stroke of the press. Each of them is accurate in 
dimension and exactly centered. Many of them have 
diameters smaller than the thickness of the part. 


The Richard Brothers patented Interchangeable Punch 
and Die has shouldered major wartime assignments in the 
metal-working and plastic industries. Its campaign rib- 
bons have been won in front line attacks on production 
delays and high labor costs. It is destined to play an 
equally important part in the reconversion program. For 
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Buy More War Bonds 


the R-B catalogue, or send in your layout problems to us. 
7 * * 


“11'S AN ALLIED PRODUCTI”... Allied Products Corporation and its divi- 
sions, Richard Brothers and Victor-Peninsular, in Detroit and Hillsdale. 
Michigan, also make: Sheet metal dies, from the largest to the smallest; 
plastic molds; jigs and fixtures; precision hardened and ground parts; and 
other special products. 


ALLIED PRODUCTS 


Smee SPO -8 A. T 
ExecutiveOffices: 4646 Lawton Ave., ae “< 
All tour plants have now added a star to their Army-Navy “E” pennants 
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DEVELOPED SPECIALLY FOR PLASTICS... 
THIS PROVEN FASTENING METHOD OFFERS 
GREATER EFFICIENCY AND LOWER CosTs! 
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To obtain peak performance, to speed assembly, and to 






reduce production costs... your plastic parts demand 






a modern fastening. Shakeproof Type 25 Thread- 






Cutting Screws embody all the necessary qualities to 






completely. satisfy these essential requirements. 






The wide-spaced thread design, and the sharp 70° cutting 






edge of the Type 25 are the result of carefub study 






and experience with plastic fastening problems. 






Shakeproof engineers... men who understand the 






particular needs of plastics...can prove to you the 






outstanding merits of these features. Let them 





give you the benefit of their experience ... such 







nds counsel will certainly be advantageous to you. There is 





for no obligation ... write today, and a field engineer 


us. will be immediately assigned to help you! 


livi- 






wa pe 
and a \ a 
S = Re & OOF inc. 
N aslening eadguarlers 

‘ Distributer of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 






2501 North Keeler Avenue, Chicage 39, Jilinois 
Plants et Chicage and Elgin, llinois 
in Conede: Ceneda illinois Tools, Lid., Terente, Ontarie 










UULOQX Plastic Tubing 


in intricate shapes 


‘to help shape victory—to help | 
shape postwar product plans 





































We now manufacture these special shapes of TULOX tubing to order 
only. But they have suggested so many postwar end-uses, that we are 
receiving many inquiries from many unassociated industries. 

We know TULOX is practically strain-free. We know we can extrude 
TULOX in micromatic diameters and in theoretically endless lengths. 
We know we can utilize the important commercial resins in our exclu- 
sive TULOX process. We know TULOX is continually solving problems 
for all types of industry. 


We do NOT know if TULOX is for you. 


But we also know that, if consulted, we will approach your problem 
with an open mind, an unusually valuable experience, and an excellent 


and proven product. 


May we be of help to you? 


A full range of sizes of TULOX TT tubing 
made from cellulose acetate butyrate 
is available from warehouse stock. 





- 


Research continves af all times, and we are glad to give our customers the benefit of our laboratory and manvfacturing experience 


} i= . . * rn" | , 
LATRUDED PLASTICS, Ine. 


LANAAN A mit: a £m Geen! > Ov wl OLey bee. e 


OSHAWA, ONTARIO 























MOLDER’S PRAYER 


We are not a beautiful girl and so we don't pray for a handsome 
knight in armor on a white steed, if that is what beautiful girls 


still pray for. Perhaps they would prefer a sergeant in a jeep. 


Our nightly request runs something like this: ‘‘Please give us 
all of the phenol and all ureas and all the other plastics that we 
need to fill © » orders of our customers. Let them be uniform. 
Make our molds of strongest steel, with never a scratch or 
broken pin. Allow our customers to tell us what the pieces 
are for so that we may design them, mold them, and finish them 


intelligently. 





“Send us plenty of labor and let there be no absentees. Make 


our presses strong and let them never break down. Mold us no 


ee en ee ee 


rejects and'lead us not into temptation. Let us make an honest 
profit and send the blessing of sound sleep to us and our 
customers. And may our customers be charitable of all of our 


short-comings. Amen." 


Join the meeting, brethren. 
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BOONTON MOLDING COMPANY 





BOONTON NEW JERSEY -:- Tel. Boonton 8-2020 














Timken Tapered Roller Bearings are 
just as necessary and just as advantageous in 
the plastics industry as they are in any phase 
of industrial production. 


Plastics manufacturers are benefiting today 
from Timken pioneering of many years ago. 
Take modern machine tools for example; their 
speed, precision and endurance are largely de- 
pendent on the ability of Timken Bearings to 
eliminate friction, to carzy radial, thrust and 
combined loads and to hold moving parts in 
correct and constant alignment. 


The same qualities will step up the perform- 
ance of specialized plastics equipment of all 
kinds including mills and presses. No matter 
what future developments along this line may 
be, Timken Bearings will be ready to meet any 
and all incidental bearing requirements. Make 
sure your new equipment has them. The Timken 
Roller Bearing Company, Canton 6, Ohio. 
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Dreams of the research chemist are not 
just daydreams, because out of them come 
new ideas . . . products and methods, too. 

Such a dream was the one of produc- 
ing shorter-chain-length fatty acids, sub- 
stances the like of which were not found 
in nature .. . and doing it on a com- 
mercially practical basis. 

Emery’s chemists and engineers have 
accomplished this, and the new plant of 
their design will soon be producing two 
commercially-new aliphatic acids. 

One of these is a mixture of monobasic 
acids, in which pelargonic acid predomi- 
nates, Its esters are, in general, more com- 
patible with synthetic resins than esters 
of higher molecular weight acids. This 
suggests their use as plasticizers. 

The other is azelaic acid, a dibasic acid, 
which reacts with monohydric alcohols to 
form relatively high boiling esters. It com- 
bines with glycerine and other polyhydric 
alcohols to form soft alkyd resins. 

Thus, new vistas are opened up for the 
manufacture of new plastics. If you would 
like to examine these acids and esters in 
your own Research Laboratory, just let 
us know. In the near tomorrow, we will 
produce them on a large scale to supply 
you with new raw materials for better 
plastics where stability and flexibility 
are of primal importance. 


oA EMERY INDUSTRIES - INCE. 


STEARIC ACID - OLEIC ACID - ANIMAL AND VEGETABLE FATTY ACIDS 


4300 CAREW TOWER + CINCINNATI 2, OHIO 











es New York Office: 3002 Weolworth Building, New York City + New England Office: 187 Perry Street, Lowell, Mass. 
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“UNDER THIS GLASS PASS ONLY 


Perfect Molded Parte 


Every Auburn molded part is subjected to a critical 
inspection, though not always, as here, under high magni- 
fication. But where such a minute inspection means the 
difference between continuous and interrupted assembly 
operations in your plant you can be sure it will get that 
inspection. 

It is knowledge of where to put the emphasis that 
makes Auburn molded service so valuable. You can be sure 
that your requirements in molded plastics will get this 
same individual study. Every step in the production of 
your parts, from the engineering department to the ship- 
ping room, gets the attention it requires so that molded 
parts will meet your specifications. 

If you are considering the use of plastics in your pro- 
ducts, consult Auburn. Our engineers can provide the facts 


on which to make your decision. 


PLASTIC PRODUCTS AND SERVICES 


Compression, Transfer, Injection Molding 
~*~ * * 
Extruded Viny! or Acetate Tubes and Shapes 
e 2.2 
Cellulose Nitrate Rods, Sheets, Molded Parts iwc ORPORATED 


* * * 


Mold Engineering and Complete Mold Shop FOUNDED IN ] 8 7 6 AUBURN, N.Y. 
AUGUST * 1944 
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*% A NEW TOOL FOR QUICK HEAT- 
ing——-Model LRJ-3 near infrared unit— is 
announced by Fostoria Pressed Steel Corp., 
Fostoria, Ohio Designed to develop 
relatively high temperatures in from sec- 
onds to a few minutes, this hand-model is 
intended as an efficient means of accom- 
plishing many tasks where quick, easily 
controlled heating is necessary 


*% METCO TYPE 3E METALLIZING 
gun is manufactured by Metallizing En- 
gineering Co., Inc., Long Island City, 
N. Y., and specially engineered for the 
high-speed production spraying of low 
melting point metals such as zinc, tin, lead, 
solder, babbitt, cadmium or fine gage cop- 
per and copper alloys. A patented con- 
trolled power unit is used to maintain the 
obtainable speeds. The unit is equipped 
with a universal gas head, which allows the 
tool to be operated on any commercial 
gas—in conjunction with oxygen and com- 
pressed air. The gun may be perma- 
nently installed on the production set-up 
through the insertion of a duplex mounting 
fixture. 


% DESIGNED ESPECIALLY FOR 
easier, faster preheating of plastic pre- 
forms, Illitron high-frequency equipment, 
manufactured by Illinois Tool Works, 
Chicago, IIl., is said to reduce plastic pre- 
heating time to a matter of seconds. 
Plates built into the cabinet open to re- 





ceive the preforms and close for heating. 
Close temperature control can be main- 
tained by a meter which indicates the 
amount of heat generated per second, and 
by an automatic timer which cuts off the 
heat after a predetermined time. Ad- 
justment can be made for change in types 
of preforms, and the power level con- 
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trolled from zero to the maximum rated 
capacity of the unit. 


*% “SHAPE MASTER,” A NEW 
shape-turning lathe introduced by Mon- 
arch Machine Tool Co., Sidney, Ohio, is 
said to be capable of doing the most in 
tricate shaping and forming on work up to 
16 in. in diameter. The unit consists of 
three elements: one controlling the shape 
cut, another regulating the rate of repeti- 
tion, and a third controlling the contour 
A piece of work, such as an oval dish mold 
with as many as 16 flutes, can be com- 
pletely machined in only 2'/, hr. And the 
original mold can be duplicated exactly as 
many times as is necessary 


*% TO FINISH THE BAKING OF 
small items, Koch Industrial Equipment, 
Evansville, Ind., have designed a special 
drawer type oven which is operated by 
heated air, circulated on the down-draft 
principle. The drawers are constructed 
of expanded metal and close against as- 
bestos gaskets which help to insure free 
circulation of the air and eliminate heat 
losses. The ovens are said to attain tem- 
peratures up to 500° F., under fully auto- 
matic control, and they may be connected 
to a system of exhaust piping if conditions 
require it. 


% A HIGH-SPEED STEEL DRILL 
with a high helix angle and very wide 
flutes has been developed for plastic drill- 
ing by Ace Drill Corp., Detroit, Mich 
The point of the drill is dubbed on the cut- 
ting edge, producing a negative rake and 
resulting in better chip action. The helix 
angle on fast spiral drills, °/32 in. diameter 
and smaller, is 40 degrees. On drills over 
9/3, to '/, in. diameter, inclusive, the angle 
is 45 degrees. Hardening is fully de- 
veloped over the entire cross-section of the 
drill, and maximum cutting ability and red 
hardness, essential when drilling plastics, 
is guaranteed. 


% MODEL SER MACHINE, MANU- 
factured by Charles E. Francis Co., Rush 
ville, Ind., is a single roll spreader for 
applying glue to edges of lumber, boxes, 
etc. The crotch formed by the coating 
and doctor rolls is used for holding the glue, 
thus keeping the roll well supplied and 
avoiding waste. Seal plates at each 
end of the rolls prevent glue from running 
out of the crotch. The machine is driven 
with '/,-hp., 110-volt motor, and speed 
can be changed to order. Other adhe 
sives and coatings can also be used in these 
spreaders. If necessary a pan can be 


added to hold extra fluid. 























































*% A NEW AMERICAN SPEED-JACK, 
manufactured by the American Pulley Co., 
Philadelphia, Pa., features simplified re 
mote control and universal mounting. By 
reason of a compact flexible shaft, the unit 
may be mounted on any section of a ma 
chine, thus broadening the field for speed 
jack applications. Plastic flanges, steel 
faced for long service, are understood to 
make the jack lighter and provide accuraté« 
balance and smooth, quiet vibration-fre« 
operation. 


% SIMPLICITY, FAST OPERATION, 
safety and dependability in service aré« 
some of the advantages claimed for Air 





tronics preheaters, recently introduced by 
Airtronics Mfg. Co., Los Angeles, Calif 
Power is controlled by dials, heating is ad 
justed with ease, and timing is automatic 
The units are provided with effective de 
vices to protect the operator and the equip 
ment. Each part of the model is said t 
be capable of handling substantially higher 
loads than normally imposed upon it—t 
insure dependable service under sever 
conditions. 


% THE INDUSTRIAL MACHINERY 
Co., Bloomfield, N. J., is producing a one 
gallou autoclave which is said to combin« 
in its design construction equipment all ol 
the functions and usual features of larg« 
high-pressure autoclaves, sulphonators 
nitrators, chlorinators, kettles and similar 
equipment. The autoclave consists of a 
pot or body, which can be fitted with either 
a one-piece pressure jacket or steel direct 
gas firing stand, a stirrer and a cover 
The pressure jacket contains a threaded 
connection for the installation of a ther 
mometer if necessary. 
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Another example of versatile Micartc 



























Uncle Sam’s subchasers can’t help but take so 
the beating they dish out. Be 
The same force that crushes the enemy subs pound hi inc 
on the wetted surface area of the subchaser that droppeg 
depth charge, placing an added stress on stern tube 
For this severe duty, many of these craft are nOWs 
Micarta—the tough marine plastic. 
MICARTA HAS HIGH IMPACT STRENGTH} ™ 
will absorb severe shocks. It will not split or crack. 








MICARTA WEARS EVENLY, in many bearing 

i by applications has multiplied bearing life 400 per cent. 
alif 
| a. MICARTA IS UNHARMED BY SALT WATER... 
atic and reduces galvanic action. Water is its best lubricant. 
> Micarta marine bearings, as well as countless other applica- 
d to tions of Micarta, are produced by Westinghouse—largest 
gher laminators of industrial plastics. If these examples of Micarta 
— at work suggest answers to present or postwar problems you 
vere . . ° . 

have still to solve, consult Westinghouse Micarta engineers. 

Ask for a personal copy of the new Micarta Data Book 
tRY B-3184-A. Westinghouse Electric & Manufacturing Company, 
oad East Pittsburgh, Pa. J-06345-A 
pine 
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ther- carta’s strength and intri- service, wear slowly, and _ tend life of pulleys, chains 







cate molding possibilities. will notscorecylinder walls. and cable. 








WASHINGTON ROUND-UP 
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Machinery Order L-159 revoked 


WPB revamped the plastics machinery 
situation on June 23 by revoking Order 
L-159, thereby relinquishing control of 
used machines, molds and fixtures. At 
the same time, delivery of new machines 
was placed on a scheduling rather than a 
priority basis by amending Table 15 of 
General Scheduling Order M-293 to in- 
clude all mew plastics machinery: specifi- 
cally, compression presses (automatic, 
hydraulic, mechanical), extruders, injec- 
tion presses, laminaters and laminating 
process (laboratory-type) and preformers. 
The only machinery items now controlled 
are completed, whole machines. 

Order M-293 places all sorts of things 
on a production schedule drawn up by 
WPB. Chemicals machines (including 
plastics) are now on Table 15 of this order 
and classified as “Y" products. Class 
“Y”" products are those components and 
parts over which WPB exercises purchase 
control. Persons desiring to purchase 
such equipment are required to obtain 
specific authorization from WPB at Wash- 
ington, D. C., on Form WPB 1319 in order 
to place their orders. 

Allocations of new machines will be on a 
quarterly basis. No applications for iniec- 
tion machines will be processed before 
Oct. 1 except in case of the most urgent 
military necessity. The reason is that 
there are far more injection machines al- 
ready on the manufacturer's books than 
can be delivered in the near future. 

Under the old method, all authorized 
plastics machinery carried the same rat- 
ing. Consequently, it was difficult to 
push the delivery of machines for a very 
important end use. Under the new sys- 
tem, WPB will tell the manufacturer which 
machines to deliver first, and ratings have 
no effect on a frozen schedule. 

All operators should obtain a copy of 
M-293 and study it carefully. Particular 
attention is called to Paragraph 5-d-(1)- 
(2) which specifically states among other 
things that no person shall place the pur- 
chase order with the manufacturer and no 
manufacturer shall accept the purchase 
order for any Class ““Y” product unless the 
purchase order is accompanied by specific 
authorization of WPB obtained on Form 
WPB 1319, Table 15. 

M-293 further states in Paragraph (g) 
that WPB may, notwithstanding any 
other order, preference rating, directive, 
rule or regulation (except Priorities Regu- 
lation 18) of WPB, or of any other govern- 
ment agency: 


1. Revoke any authorization; 
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2. Direct the return or cancellation of 
any purchase order; 

3. Direct changes in the shipping 
schedule; 

4. Cancel purchase orders with one 
manufacturer and direct them to 
another; 

5. Take such other action as may be 
necessary for the placing or ship- 
ment of M-293 products. 


OPA amends price order 


Amendment No. 1 to the Plastics Prod- 
ucts Pricing Order MPR-523, June 23, 
1944, is intended to clarify certain phases 
of the original order. Probably the most 
important aspect of the amendment is 
OPA’'s effort to limit coverage of the order 
to strictly plastics processors. The origi- 
nal order brought in many manufac- 
turers who were in no sense plastics opera- 
tors but who made and used plastic parts 
in their finished item. It was never in 
tended to bring such companies under this 
order—-they all operated under other 
regulations 

The test as to whether or not a given 
firm is outside control of Order MPR-523 
is that firm’s customary practice of issuing 
price lists, catalogs or advertising which 
represent that company as being the 
manufacturer of a definite item. Thus, a 
firm known as the manufacturer of vacuum 
sweepers, fountain pens, telephones, etc., 
is definitely exempt from control under 
MPR-523. On the other hand, a manu- 
facturer of a solid plastic product such as 
combs will come under MPR-523 even 
though he may be advertising as the Blank 
Comb Company. Reason: a fountain 
pen is an assembled item—a comb is not 

Sunglass frames are an example of a par- 
tial plastics product that may or may not 
be included in this order. If a given com- 
pany manufactures plastic optical or sun- 
glass frames and sells them to an assem 
bler, he is under terms of MPR-523. But 
if the company manufactures, assembles 
and markets these items representing it- 
self as a manufacturer of sunglasses, the 
firm does not come under MPR-523. De 
cision as to the price order governing a 
given item may often be determined on 
the basis of the ownership of the mold 
Say that company A is an optical manu- 
facturer, and B is a plastics molder who 
makes optical frames for company A, who 
owns the mold. Obviously only B, the 
molder, would come under MPR-523 
But if B owns the mold, assembles and 
markets the sunglasses, yet is still known 
primarily as a plastics manufacturer, he is 
governed by MPR-523. On the other 


hand, if B owns the mold, assembles and 
markets the sunglasse; but sells them to 
the trade as a manufacturer of sunglasses, 
the product will not be under MPR-523. 

Some cases are going to be laid directly 
on the OPA doorstep, and each case will 
be handled according to its own peculiar 
situation. Probably not more than 30 or 
40 companies will have any cause to ques- 
tion their particular status, and OPA 
officials doubtless think it is easier to take 
care of them individually than to continue 
operating under the old order which con- 
fused many manufacturers who made and 
used plastic parts in finished products 

In so far as price of his product is con- 
cerned, the new amendment makes little 
difference to a manufacturer. If his prod- 
uct is not under MPR-523, it is already 
priced under MPR-188 (consumer durable 
goods) or some other specific order 

Specific exemptions—Several items have 
been automatically exempted from MPR- 
523 because they are definitely covered by 
other regulations and not customarily pro 
duced by plastics molders and laminators 
The exempted items are: combined fab- 
rics; cements and adhesives; laminated 
sheets, rods and tubes prior to fabrication 
(controlled under MPR-519 for thermo- 
setting laminates); phonograph records 
screen cloth; wearing apparel and sheet- 
ings; electrical wire and cable 

Saran tubingand piping arealso excluded 
from this order because they are controlled 
by a building materials order. However, 
tubing made from other types of plastics is 
included under control of MPR-523 

Other changes—If price increases have 
been granted to specific items prior to 
March 27, 1944 (effective date of MPR- 
523), they will be allowed to stand. A 
special sentence has been added to the 
order stating that it does mot apply to 
natural or synthetic rubber or balata 


Trouble with mold shipments 


Several tool manufacturers who provide 
dies and molds for the plastics industry 
have reported that trucking companies 
with whom they do business have refused 
to pick up less than 1000-lb. jobs unless 
they carried an AAI rating 

A check in Washington has revealed that 
certain truck lines have received ICC per- 
mission to set up an embargo schedule 
which permits them to operate within cer- 
tain weight ranges only. Regardless of 
that factor, it has been learned that prior- 
ity ratings are not applicable to trans- 
portation and any person encountering 
the above condition should immediately 
notify the nearest ICC office 











or 


mn- 
tle 


iat 
er- 
ule 
er- 


or- 
ns- 
ing 
ely 














oe 


FOR ELECTRICAL PARTS WHICH 
“CUT CORNERS” IN PRODUCTION 


Plastics and electricity go together like coffee and cream. There are plastic 
materials which provide both structural and dielectric strength, low loss, re- 
sistance to arcing and other essential properties. 

By utilizing this remarkable combination of properties in the design of 
molded electrical parts, it is possible to effect all sorts of production econo- 
mies. Assembly time can be slashed. Material cost and weight factors can be 
reduced. Proper anticipation can simplify or even eliminate potential service 
problems. Functional utility can be combined with attractive design. 

Achieving such objectives for manufacturers of electrical equipment is the 
sort of assignment we like, here at MOLDED PRODUCTS. We have the 
engineering skill, the production “know-how” . . . yes, and a big back-log of 
actual experience. Ask one of our engineers to consult with you, or send us 
your specifications for quotation. MOLDED PRODUCTS COMPANY, 
4533 W. Harrison St., Chicago 24, Ill. 


MOLDED (|) PRODUCTS 


AUGUST * 1944 
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% E. M. PRESSNER HAS RESIGNED 
as vice-president of Columbia Protektosite 
Co., Inc., Carlstadt, N. J., in order to 
manufacture plastic toys and novelties. 


*% TWO NEW ADDITIONS TO THE 
staff of Radio Corporation of America, 
R.C.A. Victor Div., Camden, N. J., are 
Walter L. Tesch, who will serve as an ap- 
plication engineer on electronic power 
heating equipment, and Thomas F. Kenna, 
whose position will be that of a commer- 
cial engineer on high-frequency induction 
heating equipment. 


*% THE NEW PLANT OF PLASTIC 
Process Co. is located at 662 No. Robert- 
son Blvd., Los Angeles, Calif. 


% PIERCE PLASTICS, INC., AN 
nounces the removal of its offices from 116 
First St., Bay City, Mich., to 6733 West 
65th St., Chicago, II. 


% CHARLES H. HUNTON, FORM- 
erly with the Molding Powder Sales and 
Technical Sales Div., E. I. du Pont de 
N-mours and Co., Inc., has formed the 
Hunton Plastics Co., 9 S. Van Brunt St., 
Englewood, N. J. The company will en 
gage in the fabrication of various plastics 
materials, 


% LICENSES UNDER THE PAT- 
ents of H. A. Leduc and R. A. Dufour—U 
S. Patents 2,129,203, 2,163,993, 2,188,625, 
2,261,847, 2,280,771 and 2,303,341, cover- 
ing the application of high-frequency heat 
ing in the production, processing and 
manufacture of rubber, plastics, wood and 
other products—are now available in this 
country. The B. F. Goodrich Co., Akron, 
Ohio, will issue licenses on the patents 
covering rubber applications. H. H 
Giodvad Grell, 33 University Place, New 
York 3, N. Y., will issue licenses on pat- 
ents in all other fields. 


*% RICHARD C. DUNLOP, FORM 
erly assistant research director of the Plas 
tics Division, Monsanto Chemical Co., 
has been named associate research direc 
tor. He will work with Dr. Nicholas N 
T. Samaras who was recently appointed 
director of research. Howard Nason has 
been transferred to the company’s Central 
Research Laboratories, Dayton, Ohio, in 
the capacity of director of development 


*% AN ENGINEERING AND SERV- 
ice office has been established by Hard- 
inge Brothers, Inc., Elmira, N. Y., at 4460 
Cass Avenue, Detroit, Mich. The office 
will be under Charles Boland. 


% THE PLASTIC DYE PRODUCT 
manufactured by Krieger Color and Chem- 
ical Co., Hollywood, Calif., formerly 
called ‘Lucidip,”’ will now be identified by 
the trade name “Kriegr-O-Dip.” 
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NEWS OF THE INDUSTRY 





*% THREE NEW SALES OFFICES 
have been established by Standard Mold- 
ing Corp., Dayton, Ohio: R. S. Christie & 
Co., 175 Fifth Avenue, New York City; 
Standard Molding Corp., 6452 Cass Ave., 
Detroit, Mich.; and Standard Molding 
Corp., 324 Chattanooga Bank Bldg., 
Chattanooga, Tenn. 





DANIEL SZANTAY 


% DANIEL SZANTAY, WHO IS ONE 
of the pioneers in the field of injection 
molding, announces the formation of a 
new organization, the Santay Corp., to 
replace the Sinko Tool and Mfg. Co., 
Chicago, Illinois. The new corporation 
will carry on the high tradition of service 
rendered by the parent organization since 
its inception in 1925. 


*% LESTER-PHOENIX, INC., CLEVE- 
land, Ohio, has appointed Eccles and 
Davies Machinery Co., Inc., 1910 Santa 
Fe Ave., Los Angeles, as agents to handle 
their complete line of high-pressure die 
casting machines and injection molding 
machines. 


*% AMERICAN SCREW CO., PROVI 
dence, R. I., has elected the following offi 
cers: Charles O. Drayton, vice-president 
in charge of sales, and George H. Reama, 
vice-president in charge of manufacturing 


% THE FOLLOWING MEN HAVE 
been elected officers of American Socicty 
for Testing Materials: president, P. H 
Bates, Chief, Clay and Silicate Products 
Div., National Bureau of Standards; vice- 
president, Arthur W. Carpenter, manager, 
Testing Laboratories, B. F. Goodrich Co 
Members of executive committee are: 
W. C. Hanna, ™. B. Jones, J. T. Mac- 
Kenzie, J. C. Morrow and Sam Tour. 

STOCK 


*% THE NEARLY _ 1600 


molds in existence thoughout the coun 
try, and all of the developments and new 
information gathered in the stock mold 
field during the past two years, are 
incorporated in the new edition of 
Mopern P rastics’ Stock Mold Book 














Each item listed represents a mold 
already made and ready for present-day 
or postwar use. For the first time, all 
extruded cross-sections appear in a single 
standardized index, and for ease of ref 
erence, the book is cross-indexed both by 
subjects and by names and addresses of 
the manufacturers represented. The price 
of -the book is $5.00 per copy. 


*% A NEW ORGANIZATION, TO BE 
known as Grayhill, has been formed by 
Ralph M. Hill and Gordon E. Gray, at 
1 North Pulaski Road, Chicago, Il., for 
the engineering and manufacture of me 
chanical and electrical switching devices 
Position of chief mechanical engineer and 
general manager will be assumed by 
W.S. Lewis, while the plastic design engi 
neering and ptoduction will be under the 
guidance of Arnold Wassell 


*%* THE TITANIUM- DIOXIDE 
manufacturing facilities of the Virginia 
Chemical Corp., Piney River, Va., have 
been acquired by Calco Chemical Div., 
American Cyanamid Co., Bound Brook, 
N. J., from Interchemical Corp. With 
J. Allegaert serving in the capacity of 
manager, and A. B. Hattrick as resident 
manager of Virginia operation, this 
organization will be a unit of Calco’s 
Pigment Department 


% RUSSEL H. DUNHAM HAS RE 
signed from his position as chairman of 
the board of directors of Hercules Powder 
Co., Wilmington, Del., but he will remai: 
as director and chairman of the financs 
committee. Charles A. Higgins, president 
will fill the office of chairman of th 
board, vacated by Mr. Dunham 


% THE ARMY-NAVY “E” HAS BEEN 
awarded to the men and women of Plast 
and Die Cast Products Corp., Los Angeles 


Sorry! 

% WE REGRET THAT THROUGH 
an oversight, in the article, ‘Target Prac 
tice for a Blitz,”’ 
pages 98 and 99 in the June issue, ws 
failed to mention that Mack Molding Ltd 
and Bolta Plastics, Ltd. also mold th 
plastic parts used in this bomb as sub 


which appeared o1 


contractors of the International Flaré 
Signal Co. 


% IT HAS BEEN CALLED TO OUR 
attention that in our mention of Jame 
Anderson of Dow Chemical Co. which 
appeared on page 156 of the July issue, w« 
mistakenly stated that Mr. Anderson has 
been placed in charge of the Plastics Engi- 
neering Div. Mr. Anderson is in charge of 
saies promotion for the Plastics Engi 
neering Div. of Dow Chemical Co. while 
Donald L. Gibb is head of the division 
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SIGNAL CORPS JOB SUGGESTS 
POSTWAR USES FOR TRANSFLEX 


Transflex tubing withstands re 
peated deformation by the com 
ysec to start, reverse, or com 
pletely stop the flow of ink .from 
reservoir to pen. If aiso is resis 
t to the cam and recess lubr 


cant Partially assembled 





underside view 


Transflex rods, at the points 
shown, absorb over 56,000 jolts 
in five minutes when the neces- 
sarily sturdy, oscillating pen 
records messages at 400 words 
per minute. 


For code recording field communications equip- 
ment, the U. S. Signal Corps needed a flexible 
tubing which would satisfactorily convey special 
quick-drying ink, without swelling, and also with- 
stand frequent compression over a wide range of 
atmospheric temperatures. Transflex Extruded 
Plastic Tubing was found wholly suitable. In the 
same equipment, short, resilient rods were needed 
to restrict action of the recording pen and to cushion 
its 10,000, and more, vibrations per minute. Again, 
Transflex met all requirements. 

As a result of the two series of tests, Transfiex 
rodding and tubing are used in the Waters-Conley 
Inked Tape Recorder, now serving our troops in 
advanced combat positions and message centers. 

This war-time evidence of the usefulness of Trans- 
flex rods and tubes is a preview of their post-war 


effectiveness in many kinds of mechanical and. 
electrical applications ...as unusually versatile 
components of many products now being improved, 
developed and planned. 

Transflex was originally designed for use as elec- 
trical insulation and hundreds of thousands of feet 
already in service testify to its dielectric strength 
and ability to stand physical abuse. It has a high 
degree of transparency, and resists the effects of 
moisture, oil, gasoline, alkalies, acids, and sub-zero 
temperatures. 

Not only Transflex, but the entire line of Irv- 
ington Extruded Plastic Tubings, performs reliably 
under varied and often difficult conditions. For a 
booklet describing each tubing in detail, or further 
assistance in the selection of tubing for your present 
and post-war products, please write Department 1 46. 


IRVINGTON VARNISH & INSULATOR COMPANY 
IRVINGTON 11, NEW JERSEY, U.S. A. 


Plonts at Irvington, N. J. & Hamilton Ontario, Canada . Representatives in 20 principal cities 


FIBRON PLASTIC TAPE . CARDOLITE RESINS 
VARNISHED INSULATIONS 


EXTRUDED PLASTIC TUBING . 
HARVEL & IRVINGTON INSULATING VARNISHES ~ 
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adhesives from a liquid to a powdered state, 


Exterior and interior views of the resin dryer which reduces the synthetic resin plywood 





thus simplifying the problem of shipment 


A resin-powdering unit 





ITH the tides of war daily converging on several focal 
points from which all succeeding operations of attack 
will stem, the need for speedier and more concentrated ship 
ping of essential war materials from manufacturers in the 
United States to various overseas ports for on-the-scene 
assembly grows more urgent. Such a necessity is largely 
responsible for the recent development by Resinous Products 
and Chemical Co., Inc., of a resinous adhesive dryer, one of 
the largest of its kind in the world. Through the use of a 
recently discovered process, this dryer reduces the synthetic 
resin plywood adhesives—a basic product in the construction 
of barges and landing boats—from a liquid to a powdered 
state, thus enabling larger quantities of the resinous product 
to be shipped in the same space as previously occupied. 
Not only does the powdered resin save bulk and weight but 
it permits the use of containers made of a non-critical ma 
terial. Further, it doubles the storage life of the resin—an 
important consideration in wartime in view of the close calcu 
lation necessary to utilize every square inch of shipping. 
The new resin-powdering unit, which employs a spray- 
dry method of manufacture, bears a close resemblance to a 
great ‘‘gas-holder”’ both in its shape and in its size. Such a 
vast capacity was dictated by the increasing uses for syn- 
thetic adhesives in the production and assembling of plywood 
gliders, airplanes, torpedo and assault boats, soldiers’ bar- 
racks, military truck bodies, shipping crates, skis and snow- 
shoes. Resinous adhesives in their liquid form are pumped 
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to the top of a hot-air chamber, four stories in height. Here 
they are converted into a ‘‘fog’’ by the concentrated actio1 
of a high-speed céntrifugal wheel. As the liquid becomes 
vaporized it falls to the floor of the drier in the form of a ver 

fine powder. It is picked up at this point by a revolving 
knife blade which first brushes the powder into ducts and the: 
deposits it in collectors where all air is completely removed 
Conveyors are on hand to carry the resinous deposit ove 

screens and into shipping drums 

Because of the immediate need for these resins and the im 
portant part they play in fashioning the vital implements of 
war, engineers concerned in their manufacture were given 
unlimited priorities by the War Production Board in the pro 
curement of the various parts needed in the making of the 
machine. However it was found that the great drier could be 
completed more quickly and economically if salvaged and 
second-hand equipment which was readily available was 
utilized in its construction. 

The creation of so vast a project as this mammoth drier 
which, according to its manufacturer, turns out almost fan 
tastic amounts of powdered resin when working to full 
capacity, is a most noteworthy achievement in the production 
of resinous adhesives. It reflects the tremendous increase in 
the use of both urea and phenolics in the fields of paper, fiber- 
board and plywood as well as in aircraft and marine activi 
ties. Too, it indicates the growing reliance of major in- 
dustries on the newly developed synthetics. 
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ELECTRO-HYDRAULIC INTERNAL GRINDER 


Ready ahead of time—the Sav-Way MH-1 combina- 

Modern Functional Design tion hand and electro-hydraulic internal grinder. 
eats aint 5/32” minimum table stroke! Gatling gun table speed, 
Neoprene Insulated through the use of aircraft-type micro-limit switches 
PTS een Seal and solenoid-operated valves. Electrical, automatic, 
Spindle adjustable cross feed. Dozens of outstanding features! 


" As up-to-the minute as the plastics industry, itself! 
Electrically-Operated 


Ratan Wiis Mueede It’s a postwar machine—ready now to help speed to- 
day’s war production! Its low cost will surprise you. 


INDUSTRIES _ : | 
qv Machine Gaal hina Send for Actual &pgtographs, 


BOX 117, HARPER STATION, DETROIT 13, MICH 


Specifications, and Prices 








Safety helmets 


(Continued from page 83) plastic material has the 
same heat insulation qualities as pulp covered with cloth, 
a 250-watt reflector drying lamp was installed 12 in. above the 
helmet. A smal) thermometer was placed so as to contact 
the top of the helmet’s outer surface while another was located 
inside the head guard in contact with the inner surface. 
All experiments were conducted from a room temperature of 
70° F., when the helmets were placed in the apparatus and 
readings were taken every 30 minutes. The following tabu 
lation shows the results of the test over a 2'/, hr. period. 

'/s l 1'/, 2 2'/s 


hr. hr hr. hr hr. 


Pu_p He_Mer 


Outside reading, ° F. 136 144 152 155 165 

Inside reading, ° F. 142 146 148 151 152 
PLAsTic He_mMgEt (SHINY FINISH) 

Outside reading, ° F. 148 146 146 147 144 

Inside reading, ° F. 150 16 152 153 150 


PLastic He_mert (OLIVE 
DRAB FINISH) 
tside reading, ° F. 145 150 162 160 ~~ 160 
Inside reading, ° F. 180 185 185 180 180 


One of the interesting sidelights of this test was the degree 
to which the rough unfinished olive drab surface of the helmet 
absorbed heat compared with the reflective power of the shiny 
finish of the plastic helmet which helped reduce temperature 

Another test was conducted by company technicians to 
determine the effect of adequate air circulation space inside 
the helmet between the head and the suspension. For this 
test a thermometer was placed inside the helmet one inch 
away from the inside of the crown. Readings were taken 
at several stations over a 2'/, hr. period at 30 min. intervals. 
The results were uniform—inside readings dropping back 
on the average of about 25 percent from outside readings. 
Generally the higher the outside readings the greater the 
decrease in temperature inside the helmet because of the 
effects of the air circulating space. 

To simulate an outdoor temperature of 100° F., the tests 
were re-run with the inside readings taken one inch away 
from the crown. The tests showed that the high-finished 


plastic material, either in natural color or green, had the 
lowest inside temperature readings. 

In order to obtain a clear picture of the heat-resisting 
properties of the helmet materials, another test was run in 
which metal, pulp and plastic helmets were compared. The 
method and equipment included provision for temperature 
readings from four stations: Number 1, a thermocouple 
reading '/, in. from the outside of the helmet; Number 2, a 
reading touching the outside of the helmet; Number 3, a 
reading '/, in. away from the helmet on the inside; Number 
4, touching the inside of the helmet. An infra-red lamp placed 
a distance of 2'/, ft. was used in the tests. The results are 
shown in Table I. Later, the same procedure was employed 
in a comparison between a plastic and an aluminum helmet 

From a reference to Table I, Test No. 2, it would appear 
that plastic helmets have a lower inside temperature and 
have the added advantage of being non-conductors of elec 
tricity. The tests also indicate that unbuffed copper plating 
in the thickness of 0.001 in. is the best from the standpoint 
the heat refraction and comfort to the wearer. 

Other tests were conducted on various helmets with a view 
to obtaining information on the resistance of the helmets to 
mildew, fungus growth and delousing operations. For use 
under tropical and sub-tropical conditions, the headbands 
have been proofed against mildew and, in certain applica- 
tions, a fractional amount of barium sulfate is included in the 
lamjnate. Should the helmet be punctured and a portion of 
the inaterial lodge in the brain, it would be instantly visible 
under x-ray, since barium sulfate is readily radioactive. 

One experiment was carried on with respect to excessive 
noise in the helmets, of which some wearers complained 
Results indicated that without air circulation holes around 
the upper crown, noise was kept to a minimum. Changing 
the over-all shapes did not seem to reduce the noise factor nor 
did the holes in the brim to which the suspensions were 
anchored. The same principle as that which comes into 
play when air is passed across the neck of a bottle obtains 
in the helmet—holes must be present to cause a whistling 
sound. However, at this point psychology enters the process 
of manufacture. Tests to the contrary notwithstanding, 
field reports indicate that if holes for the head suspension are 
omitted, men in the field will make their own insertions in 


4—-The serrated fingers in the laminate sections that make up the safety helmets give added strength. 5—The 
assembled sections are placed in a low-pressure press where the helmets are molded in a 4-min. cycle 
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ROMMETS of plastics have proved 
they can do the job better than 
former materials. They resist damage 
from oil. Cracks are less likely to 


open paths for electrical shorts. This 
marked superiority pointed the way 
to other uses; as nipples for spark 
plugs, coils and distributors, and now 
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in thicknesses to serve as collars for 
cushioning the gasoline filler pipe on 
trucks and other vehicles. 


Thick or thin you may find plastics 
can do things other materials can’t. A 
brief discussion with our engineers 
on how you may use plastics may help 
solve your problem and completely re- 
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the belief that by so doing they will increase the circulation 
of air and reduce the noise of whistling. 

Wherg the riveted-type of suspension is specified, an 
artificial leather sweatband treated to resist mildewing and 
tropical deterioration is used with coated steel clips. Where 
the cradle-type suspension is employed, string, webbing and 
artificial sweatbands are treated with ‘‘aquanil’’ and made 
resistant to mildewing and tropical deterioration. In practice, 
the company has provided the cradle-type suspension for 
industrial safety helmets—testing 80 or more ft.-lb. impact. 
However, this suspension is omitted in the sun safety helmets 

In addition to the conventional insurance and underwriters 
tests, the service specifications of the Model M plastic sun 
and safety helmet are of interest. These helmets, designed 
for the Armed Forces, call for 8 oz. enamelling duck with a 
200 Ib. tensile pull, warp, and a 144 Ib. pull, filling. _ The resin 
is of the low-temperature formaldehyde type with an im 
pregnation of 52 percent and limitations of 6 to 7 percent 
volatility with a flow of 34 to 36. The material is the same 
as has been used and specified in the M-I combat helmet liner 
of which more than 3,000,000 have been manufactured. 
For service use, olive drab finish in a baked enamel is specified 

Special attention has been given in these helmets to the 
brim design. The short front brim is intended to give the 
wearer a wide upward angle of vision and shelter from the 
glare of the sun while, at the back, protection is provided 
for the rear of the head and the neck. Specifications covering 
the parts to be used in the manufacture of these sun helmets 
call for two laminations in the crown of the helmets and three 
in the brim and head sections. Doubled up overlapping 
sections provide additional strength without any increase in 
weight due to the use of the cantilever principle in design. 
The helmet brim is molded to the crown by reinforcing dia 
mond-shaped pieces. 

Tests for quality as set forth in the specifications for the 
plastic sun helmet state that the head guard must withstand 
a deadweight of 150 lb. or more and have an impact strength 


PHOTOS, COURTESY PARAMOUNT RUBBER CO, 





Tasie I.—-HEAT-RESISTING PROPERTIES OF HELMET MATERIALS 


Outside s. m Inside station 


Number Number Number Number 


I 2 3 f 
(‘/,im. (Touch 1/, in Touch 
away) ing away ing 
Test Number 1: 
1. Unplated helmet, ° F. 153 202 158 179 
2. Unplated helmet, ° F. 152 176 158 168 
3. Unplated helmet, ° F 156 198 162 186 
+. Unplated helmet, ° F. 147 180 157 167 
5. Plated copper crown, 
0.0015 in., non-buf 
fed surface, ° F 137 126 4 99 
6. Re-run of No. 5., ° F 141 127 93 98 
7. Same helmet as No. 5 
with buffed surface, 
PP. 137 141 110 118 
8. Re-run of No. 7, ° F 143 137 107 116 
9, Unbuffed copper coat 
ing 0.001, ° F 142 123 93 8 
Test Number 2: 
1. Plated plastic helmet 129 120 88 89 
2. Plated plastic helmet 129 23 91 91 
3. Aluminum helmet 120 120 102 106 
4. Aluminum helmet 120 117 110 104 


of 20 ft.-Ilb. plus. The permissible water absorption is 
limited to 1.5 percent when a helmet is immersed for 48 hr. 
in hot or cold water. With the suspension removed, the 
helmet must withstand 17 Ib. of steam at 253° F. Over a 
30 min. period this temperature is considered to be adequate 
to destroy typhus spores and lice. No dimensional change 
is permitted in this test. The plastic material in the helmet 
laminations is proofed against ravages of white ants and other 
tropical insects. Tensile, burning and flexing tests are iden 
tical with those for the M-I combat liner. 

Though the company is concentrating on 4 types of plastic 
helmets, development is proceeding along other lines. A low 
pressure laminated welder’s shield is at present in the process 


of development. 


Credits— Material: Bakelite, Durezand Duriie. Helmets molded 
by Paramount Rubber Co. Plating by Monroe Auto Equipment ( 


6—All holes, which are used to anchor the suspension 
ties, are punched in one operation. 7—To trim flash 
from the helmet brim, the plastic helmet is placed over 
a block where a milling tool removes the rough edges 
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PROPERTIES: 

A dark colored, hard, brittle, high melting 
(112 to 115C) resin that is saponifiable—gas- 
oline insoluble—soluble in aromatics—ther- 
moplastic—compatible with many molding 
compositions—has excellent electrical prop- 
erties—and under proper conditions will re- 
act with formaldehyde to form thermal 
setting resins. 


USES: 

Rubber compounding—floor tile mastics— 
electrical insulating compounds — thermo- 
plastic and thermo setting compounds—shel- 
lac substitutes— varnishes and lacquers — 
fiber board stiffener — emulsifier — specialty 
adhesives — plasticizer in masonry cement — 
thermoplastic binder—extender for phenolic 
resins—and many other uses which call for 
a dark colored resin. 


“Reg. U.S. Patent Office by Hercules Powder Co, 
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AVAILABLE IN 
LUMP, FLAKE, POWDER, EMULSION FORM 


Vinsol Resin might well be the answer to a 
problem of yours. Send coupon below or write 
for full details and free sample. 


Naval Stores Department 
HERCULES POWDER COMPANY 


916 Market Street 
Wilmington 99, Delaware 





Please send me free sample and details on Vinsol Resin. 


Name 
CRU, op sv iS vieee cb} Ctedtean oo ess ey tse 
Address 


‘#88 
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Behavior of plastics 


(Continued from page 128) 


24. “Static and Dynamic Strength Properties of Light Metals."’ by K 
Matthaes, VDL Jahrbuch 439-84 (1931), Fig. 56 and 57 


Damping and dynamic modulus 

25. “Damping Properties of Non-Metallic Materials,”” by G. Parzich 
Forschung auf dem Gebiete des Ingenieurwesens 4, 8-10 (Jan.-Feb. 1933) 

26. “A Property of Synthetic Resins,” by N. A. DeBruyne and J. N 
Maas, Aircraft Engineering 4, 289-90 (1936). 

27. “‘Measurement of Solid Friction of Plastics,”" by A. Gemant, J. Ap 
plied Physics //, 647-53 (1940). 

28. “Frictional Phenomena. XIII. Internal Friction in Solids,”’ by A 
Gemant, J. Applied Physics /4, 204-16 (1943). 

20. “Creep, Elastic Hysteresis and Damping in Bakelite Under Torsion,’ 
by H. Leaderman, J. Applied Mechanics A79-A85 (June 1939). 

30. “Seme Mechanical Properties of Plastics and Metals under Sustained 
Vibrations,” by B. J. Lazan, Trans. A.S.M.E. 65, 87-104 (1943); Mopern 
Piastics 20, 83-88, 136, 138, 140, 142 (Nov. 1942) 

31. “A Dynamic Method of Measuring the Elastic Constants of Mate 
rials,’ by B. J. Lazan, unpublished work done at Harvard University during 
1938 

32. “Temperature Dependence of Young's Modulus and Internal Fric 
tion of Lucite and Karolith,”’ by J. S. Rinehart, J. Applied Physics /2, 811 
6 (1941). 

33. “The Damping Capacity of Engineering Materials,’ by W. H. Hat 
field, G. Stanfield and L. Rotherham, N. E. Coast Institution of Engineers 
and Shipbuilders, 273-352 (May 15, 1942) 

34. “The Practical Importance of Damping Capacity of Metals, Es 
pecially Steels,’ by O. Foppl, J. Iron and Steel Institute /34, 393-455 
(1936). 

35. “Damping Capacity of Materials,’ by G. S. von Heydekampf, 3/ 
Part I1, 157-71 (1931). 

36. “Some Dynamic Properties of Rubber,’ by C. O. Harris, J. Applied 
Mechanics (June 1943) 

37. “Present-Day Knowledge of Fatigue,’ by A.S.T.M. Fatigue Com 
mittee, Proc. A.S.T.M. 30, Part I, 260-310 (1930) 





Aqua dyes 

(Continued from page 90) spent the last 12 years with 
his hands in dye vats of one sort or another—-working chiefly 
with plastics in recent years. ‘I don't know what makes 
this water dye work on acrylics,” he says. ‘“‘It is still a 
mystery tome. The color doesn't go all the way through, of 
course, but it seems to. We can get a beautiful ebony-black 
under the right conditions and conclusive tests prove it will 
not fade (see Table I). 

“We make acetone dyes too,” he continued, ‘‘but I believe 
the water dyes will supplant them before long. They are easier 
to use and much faster, and they do away with the necessity 
of storage in fireproof rooms. Even at high temperatures 
there are no toxic or disagreeable fumes thrown off by the 
water dye, and there is no danger from combustion and fire."’ 

Mr, Schwartzman has just completed dyeing some big 
sheets a ruby-red for the Navy. They are to be used as 
signal lights on ships. This water dye is also being used 
experimentally for coloring sections of acrylic aircraft turrets 
to protect pilots from ultraviolet light. A shade of poly 
merized green, similar to the color used for sun glasses, is ap 
plied by dipping the designated portion of the shaped turret 
in the hot dye bath. The surrounding material may be kept 
clear by masking, or the dye may be removed by buffing from 
portions where it is not wanted. 

Thirteen standard colors have been worked out in the 
water dyes. They come in a thick concentrate hardly more 
fluid than paste. The concentrate is instantly -soluble in 
water, and about 12 oz. of dye is sufficient for a gallon of 
water, making a little more than a gallon of dye. One pound 
of dye (about one pint) will dye 16 sq. ft. of plastic material 
to maximum color strength. Lighter shades, of course, re 
quire less dye. The dye is added to cold water, then brought 
to the proper temperature for the best dyeing results. For 
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acrylics, the most satisfactory temperature is 190° F.; for 
acetate, the temperature must be kept under 140° F. or the 
material will blush. For uniform results the matter of tem- 
perature is critical, and the depth of color is controlled by the 
length of time the piece is submerged in the dye bath. Usu 


TaB_Le I.—TecHnicAL DATA ON WATER Dye 


TEMPERATURE TESTS 
Specimens used: Plexiglas '/s K 2 X */, in 
Proportion: 10 percent concentrate 

90 percent water 
Temperature: 
Ist test, 140° F 
2nd test, 170° F 
3rd test, 190° F 

Immersion time (for each test): '/, min., 1 min., 1'/; min., 2 
min. 

Result: Although proportion of concentrate used for the 3 
tests was the same, the samples showed a deeper color in 
proportion to the higher temperature of the solution 

Conclusion: 1) Dye solution should be kept at about 190° F 
constantly in order to obtain best results, full strength of 
dye and uniformity of color. 2) Strength of solution is not 
governed by proportion of concentrate beyond 10 percent, 
but by temperature. 

STRENGTH OF DYE TEST 
Specimens used: Plexiglas '/s K 2 X */, in 
Proportion: 10 percent concentrate 

YO percent water 

Temperature: 190° F 
35 pieces immersed for 3 min. gave maximum color; next 
10 pieces immersed for 3 min. gave color equal to 1 min.; 
next 10 pieces immersed for 3 min. gave color equal to ' 
min. 

Conclusion: 1) Twenty-five grams of concentrate are sufficient 
to dye an area of 128 sq. in. at maximum strength. Dye 
solution is still good to cover a similar area, but shade will 
be much lighter. 2) A comparison test made with an ace 
tone dye showed that after 144 sq. in. were dyed at maxi 
mum strength, the acetone dye had lost its potency in the 
same manner as the water dye. 

SUN TEST 
Specimens used: Plexiglas '/s K 2 X */, in 


Proportion: 10 percent concentrate 
90 percent water 
Temperature: 190° F 
Colors: blue, red, yellow 
Immersion time: '/, min., '/: min., 1 min., 1'/2 min., 3 min 


Samples: Five for each color were masked with black tape 
leaving only center of each piece uncovered. Length of 
of test under sunlamp: 48 hr., equal to 2 weeks of exposure 
to sunlight 

Result: After the masking tape was removed, not even a faint 
discoloration could be noticed 


ADVANTAGES OF WATER DYE 
No danger from combustion or fire. 
No odor or toxic fumes 
Surface of plastic is not affected 
Control dye strength by controlling temperature of solution 
Only quantity of concentrate needed is used. This is deter 
mined by the knowledge of the following formula: 25 g1 
concentrate to 225 gr. water at 190° F. will give maximum 
strength for 128 sq. inches 

Dye solution can be kept for use again if lighter shade is re 
quired. Material is not contaminated, evaporates slowly 
if at all. 

Cost will be less than for other dye 

Bulk factor is also important, as 1 gal. of concentrate equals 
the dyeing efficiency of 9 gal. of acetone dye 
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ally from 10 to 15 sec. are all that is necessary for a good dis 
persion of color. It is better to give the piece a second dip if 
deeper shades are desired than to leave it in the bath too long 
at one time. This is especially true of formed parts which 
may distort or flatten out if kept at high temperatures too 
long. Since a variance of even 10° will make a difference in 
the color of the finished piece, the best equipment for this 
work is a steam-heated vat with thermostatic controls. 

Some acrylics take dye more slowly than others. In addition, 
if the acrylic parts are wet before dyeing, they will take the 
color more rapidly than if placed in the solution dry. In 
this way, maximum production can be speeded after the time 
cycle has been worked out on a few experimental parts. 

There is real economy in using water dyes because one 
gallon of concentrate, which sells at about $12, will do the 
same amount of dyeing as 9 gal. of acetone dye which sells at 
about $5 a gallon. The concentrate saves storage space, is 
cheaper to ship and safer to use. Furthermore, water is 
much easier to obtain than acetone and cheaper. 

Available colors are: yellow, rubine, red, sky-blue, royal 
blue, orange, black, amber, scarlet, purple, violet, green and 
brown. Since the colors are compatible one with the other, 
an almost unlimited variety of shades can be mixed from these 
standard colors. For example, amber with a touch of sky- 
blue gives chartreuse. Sky-blue with a bit of yellow becomes 
turquoise. A little blue with purple makes aquamarize. 
Rubine gives a wide variation of shades from light pink to 
deep maroon simply by varying the time of the bath. Purple 
used for a quick dip produces a beautiful shade of orchid which 
may be deepened as desired by subsequent dips. 

Unless they penetrate deeply into the surface of the plas- 
tics, colors may be buffed off at will. This opens a wide 
field for imaginative decorative effects since patterns and de- 
signs can be buffed clear on a colored sheet. Masking also 
suggests a variety of decorative effects. A design may be 
masked on a dyed sheet and the surrounding color entirely 
removed by buffing. This leaves the design, clear cut in 
color, on a clear transparent sheet. When this war is over 
the world will be tired of the drab tones with which it has 
lived so long. Clear transparent plastics will still have their 
place in decorative fields, but color will have a special appeal— 
inviting sales. 

Credits—-Water dyes: Great American Color Co. Tests by 
Multi-Plastics Corp. 





Bad news for fish 


(Continued from page 84) ferrules and other component 
parts. Each step is performed by craftsmen long familiar 
with the exact dimensions and tolerances required to create 
the predestined weight and balance of each individual rod. 
It is understandable that, since impregnation alters the 
characteristics of the bamboo, new problems were created 
which necessitated new techniques. 

Among the many points of superiority claimed for the 
impregnated rod are: 1) complete sealing with phenolic 
resin—inside and outside—produces a solid integral water 
proof structure that is said to be impervious to boiling water 
or temperatures below zero; 2) stays “‘young’’ longer; 3) 
with reasonable care, rod resists a ‘‘set’’ indefinitely; 4) 
requires little upkeep since there is no varnish to replace. 
On the strictly sporting side, it is claimed that the ‘‘dark 
brown, dull satin finish of the rod prevents sun reflection and 
glitter when casting.”’ 





When war was declared, the company undertook the 
manufacture of ski poles for the Army, using phenolic im 
pregnated bamboo poles in place of tubular steel. These 
poles proved to be stronger than steel and did not snap off 
due to crystallization. If one did break, the fracture was 
not usually compound. In many instances, the pole could 
be well enough repaired with tape to permit the skier to 
return to base. The stiffness and waterproof characteristics 
of the impregnated poles under extreme temperature changes, 
combined with the natural strength of the bamboo, produced 
a product of great popularity with the ski troops. The ever- 
increasing popularity of winter sports and the return to 
civilian life of thousands of men trained for winter combat 
suggest an extensive postwar market for these plastic 
impregnated ski poles. 

Manpower shortages have caused a sharp reduction in the 
company’s production, and War Production Board allo 
cations permit the manufacture of only 1200 fishing rods this 
year with orders far exceeding capacity. Meanwhile, 
experimental work continues on golf clubs, billiard cues, violin 
bows and even baseball bats. It is said that wonderful 
distance can be obtained with the golf club and, in a long 
iron shot to the green, a highly desirable sharp back spin 
can be put on the ball. The billiard cue is expected to be 
very popular because the impregnated split bamboo will 
not warp and become crooked. As in the case of the golf 
shaft, the touch is new and unusual, and it is possible to 
produce a hollow cue tip to save weight and impart perfect 
balance. 

The violin bow, unlike any of the other articles, must be 
formed into a definite permanent curve. While the resin 
impregnated bamboo will resist ‘‘set’’ when straightened, it 
also resists straightening when ‘“‘set’’ into a particular 
curve. The extremely delicate taper and balance which 1s 
necessary on the bow can be procured with impregnated 
bamboo since, like that of the fishing rod, the taper can be 
reduced at any point by fine hand sanding, and the proper 
balance can be obtained in regulating the arc by extremely 
careful heat treating over a Bunsen burner. The bow can 
be made round, hexagonal or octagonal. 

The successful impregnation of split bamboo with a 
phenolic resin promises improved products in other fields, 
and the Orvis company currently is deep in experimental 
work on furniture and interior decorations such as paneling 
and screens. In the sports field, dévelopment continues on 
archery equipment, vaulting poles, tennis racquet frames 
and landing net frames. 


Credits—Material: Bakelite. Fishing rod manufactured by 
Charles F. Orvis Co., Inc 





Extrusion blowing 


(Continued from page 81) because of its brittleness 
It has the advantage over cellulose acetate of better thermal 
stability and resistance to cold flow, much lower moisture 
absorption and hence higher volume stability. In addition 
polystyrene lacks the objectionable effects of a volatile plasti 
cizer. Research and development in either forming proc 
esses or material composition, or both, give promise of such 
improvements gs to mak= containers of polystyrene or modi 
fied polystyrene equal, if not superior in all respects, to those 
made of cellulose acetate or of other cellulosic compounds. 
Another advantage of the polystyrene container which 
opens wide fields of application is its nearly universal re- 
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He’s a CMPC Development Engineer. He knows 
materials and methods. He'll discuss your prob- 
lems with you and tell you, first, whether yours is 
a practical application for molded plastics. If it is, 
he'll work with your designers and engineers to 





insure the moldability of your plastic part by the 
most advantageous, economical method. 


But... he’s not a one-man show, At his 
elbow . . . and consequently, at yours .. . is a 
staff of engineers, designers, and production ex- 
perts ... an organization with 25 years of expe- 
rience in plastics... together with the most modern 
equipment for handling the complete job through 
mold-making, molding, and finishing to delivery 
in accordance with your own production schedules. 


Submit your problems to a CMPC Development 
Engineer. With his help, and that of his organ- 





ization, your postwar plastic molding job can be 
ready for mold-making the minute priorities are 
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for quality... for doing even the toughest jobs 
well. Write today . . . there’s no obligation. 
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sistance to acids and alkalis. However, an executive of the 
company brought forth one hitherto little-known disadvantage 
of polystyrene—that it cannot be used as a universal con- 
tainer material, and, therefore, he did not feel that druggists 
would substitute plastic conthiners for their present stocks 
of glass bottles to any large extent. He also stated that 
some tinctures attacked polystyrene and that oils at elevated 
temperature affected it. Specifi¢ally, the alcohol in the tinc- 
ture does not attack the~container but the actual tincture 
itself is the culprit. The higher price of the pelystytene con- 
tainer may prevent.its use in competition with the lower- 
priced glass container. ~ 

Of course, in the container field, price is an important fac- 
tor. Roughly, a thermoplastic container weighing approx- 
imately one-third as much as a glass container of equal vol- 
ume would cost three times as much. With glass material 
at */, of a cent per pound, it would be rather difficult to put 
out a container in polystyrene, acetate or, for that matter, 
in any of the plastics at a price as low as that of a similar con- 
tainer in glass. 

There are, however, many applications in which the 
plastic container would be specified in preference to glass be- 
cause of one or more of the inherent physical properties of the 
plastic which would make its use advantageous cr, in some 
cases, necessary. For example, the styrene bottles may de 
velop a very large field of application in the packaging of 
mineral acids, particularly such acids as hydrofluoric acid. 
Figure 1 indicates a few of the possible applications of this 
process for forming hollow articles. It also indicates the eye 
appeal of a © ariety of items when produced in plastics. 

Due to the restrictions of the war, the amount of equip- 
ment available for the production of containers is necessarily 
limited. New and much enlarged equipment is planned for 
the postwar period—including equipment to manufacture 
larger.and smaller items than can be advantageously blown 
today. This will assist in the production of cheaper con 
tainers at higher speed and in greater quantity. Present 
equipment roughly limits production to a minimum of */, in 
in diameter by 1'/; in. in height up to a maximum of 4°/, 
in. in diameter by 7'/; in. in height. Within these limitations 
a tremendous number of variations from standard round or 
spherical containers can be obtained. The square bottle 
shown in Fig. | is an example. 

The extent to which plastic containers made by the blow 
ing process will be used is still conjectural. Many new uses 
have been developed by the war. However, it is apparent 
that the limitations of the plastic materials themselves 
restrict the field of application. In the cosmetic and drug 
fields a ready and wide application is apparent, but a wider 
use of the processes depends upon the development of a 
somewhat more universal plastic than is now known. Fin 
ally, in the postwar market, a lower raw materials’ price will 
be absolutely imperative. 
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High-temperature styrene 


(Continued from page 93) frequency and super high-fre 
quency insulating parts. Data on such applications are re- 
stricted and cannot be published at present. 

The high heat resistance of polydichlorostyrene is not 
accompanied by the need for unduly high molding tempera 
tures. Although the molding range of 475 to 550° F. is some- 
what higher than that of materials in wide use, it is still within 
the range of standard injection or extrusion machines. The 









TABLE I.—PROPERTIES OF POLYDICHLOROSTYRENE 
Styramic HT, 
pol ydi- 


test No. chlorostyrene’ Polystyrene’ 


A.S.T.M. 


Moldability in injection 
molds Very good® Excellent 
Injection molding tem- 


peratures, °F. 475-550 400-450 
Compression molding 

ell °F. 360—400 325-350 
Machinjng qualities Very good Very good 
Specific gravity 1.38 1 .05-1.07 
Water absorption, 24 

hr., percent D570-42 0.03 0.05 


D568-41T Self extin- 
D635-41T guishing 1.0 


Flammability, in./min. 


Heat distortion point, 

J D648-41T 236 
Rockwell hardness D229 M103 
Dielectric constant, 

1000 cycles 
Power factor, 1000 cy- 

cles D15042T 0.0002 
Dielectric constant, 


168-176 
M80-M90 


D150-42T 2.62 


1,000,000 cycles D150-42T 2.62 2.5-2.6 
Power factor, 1,000,000 
cycles D150-42T 0.0002 0.0001-—0.0003 


® All data on Styramic HT, Monsanto Chemical Co 

» All other data on polystyrene, PMMA “Technical Data on Plastic 
Materials.” 

© Moldability in extrusion machines is excellent 





material has excellent color possibilities—being basically a 
clear transparent—although its applications are not likely to 
be those in which ~~lor or appearance is of prime importance 
Polydichlorostyrene is nonflammable and is self-extinguishing 
when subjected to the A.S.T.M. flammability tests. 

As stated previously, production of the new compound is on 
a pilot plant scale, and the material is available only in very 
small quantities for direct military applications. 





Allyl plastics 


(Continued from page 99) the measurement of haze 
resulting from accelerated weathering, except that stops were 
employed to reduce the area of the light beam so that only the 
uniformly abraded areas of the plastic were covered. In 
connection with these tests, subjective service tests were 
carried out which indicated that haze values in excess of but 
5 to 10 percent became intolerable in a glazing material 
particularly if night vision against the glare of lights was 
required. Consequently, haze values above this range were 
regarded as constituting failure for glazing applications. 
The test results given for Allymer C.R. 39-1, a special 
modification of Allymer C.R. 39 which is resistant to yellowing 
upon weathering and was developed for transparent sheets, 
and the results for the other cast polymers presented in 
Table I, show some of the possibilities for development of 
specific allyl compounds which emphasize particular proper- 
ties. It will be observed that the mar resistance of Allymer 
C.R. 39-1, of importance in clear sheets, iS somewhat higher 
than for 39Bd or 149. On the other hand, the other two 
materials possess higher flexural and compressive strengths 
and greater moduli of elasticity than Allymer C.R. 39, and 
they yield superior laminates, particularly when high- 
strength fibers, such as glass fibers, are used. 
Properties of comparatively high-strength laminates of 
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A If you mold plastic products requiring 
split molds or if you mold complicated 
parts by the transfer method on which fin- 
ishing must be held to the minimum, W-S 
Angle Molding Presses will give you faster 
production and better finished products. 
With these machines, manual handling of 
split mold sections is completely elimi- 
nated; so are high maintenance costs of 
such molds as well as excessive finishing 
costs. 
The 100-ton machine illustrated has a 
horizontal clamping ram of 300-tons capac- 








FASTER PRODUCTION. .. on Split Die Jobs 
with W-S Angle Molding Presses 





ity, assuring positive clamping without 
flashing of deep pieces. Presses are pow- 
ered by detached radial piston oil pump 
units, with pressure control over a wide 
range. 

Bulletin 642-A gives details on this and 
other W-S Angle Molding Presses. 

WSS plastic engineers will gladly assist 
in solving your molding equipment prob- 
lems — offer you the most complete line 
of hydraulic equipment and accessories 
available for the Plastics Industry. Write 
to The Watson-Stillman Co., Roselle, N. J. 


WATSON-STILLMAN 


Designers and Manufacturers of Hydraulic Machinery, Forged Steel Fittings and Valves 








prepared from the heat-treated fabric. 











































| 90°. 
Allymer C.R. 39Bd laminates of crossed 
compressive strength and hardness. It is 

existing in metals is to be attained. 


A comparison of the properties shown 


weight basis in Table III. 


: —_— 


TABLE II.- 
Property 

Density, 25° C. 
Percent resin 
Hardness, 

Rockwell—M 

Barcol 
Cold flow, Barcol 
Ultimate tensile strength, p.s.i. 
Tensile modulus of elasticity, p.s.i. 


Ultimate modulus of rupture, p.s.i. 
Flexural modulus of elasticity, p.s.i. 
Ultimate compressive strength, 

Edgewise, p.s.i. 

Tangent proportional limit, p.s.i. 
Compressive modulus of elasticity, p.s.i. 
Shear strength, p.s.i. 

Fatigue limit, 10’ cycles, p.s.i. 

Bonding strength, p.s.i. 

Impact strength, ft. Ib./in., notched Izod 

Water absorption, 24 hr. at 25° C., percent 

Acetone absorption, one week at 25° C., 
percent 


¢ OC-64 Fiberglas fabric; glass , muslin fill; 
} Fabric plies oriented with all warp threads parallel. 








| Allymer C.R. 39Bd and Allymer C.R. 149 prepared using 
_ OC-64 Fiberglas fabric, are summarized in Table II. 

effects of orientation of the plies of this unidirectional (with 
respect to glass threads) fabric in the laminates are shown by 
the comparison of the two Allymer C.R. 39Bd laminates 


The 


The high tensile 


strength contributed by the glass fiber is concentrated in the 
direction of orientation of the glass threads. 
apparent in only one of the two principal directions of the 
first laminate, but is distributed equally in these two direc- 
tions in the laminate prepared by crossing successive plies at 
Most of the properties of these glass fiber laminates 
are improved by a heat treatment of the fabric, which par- 
tially removes the lubricant used in spinning and weaving and 
improves the wetting of the fabric by the allyl compound. 
These improvements are shown by a comparison of the 


Therefore, it is 


construction pre 


pared using the standard and the heat-treated fabrics. 

Test results of the type represented by the graphs given in 
Fig. 1-5, inclusive, show that most of the properties of the 
laminates are influenced by the properties of the resin. 
While these results show that the dependency upon the resin 
is only slight with regard to tensile strength, it is great in the 
case of modulus of rupture, flexural modulus of elasticity, 


evident that the 


nature of the resin or plastic employed is to be a highly im. 
portant factor in the development of these high-strength com- 
posites, particularly if a balance in properties similar to that 


in Table II for 


) Allymer-Fiberglas laminates with the corresponding proper- 
ties of aluminum alloy 24 ST, is made on an equivalent 
These laminates, admittedly 
anisotropic, are nevertheless approximately balanced in 
specific properties with reference to the alloy in the two 
principal directions in which the measurements were taken. 
A definite superiority is indicated for the laminates in some of 
the specific strength properties listed. Test samples cut 


Allymer C.R. 39Bd° 
heat-treated fabric 
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TaBLe III.—ComMPARATIVE 


Property 


Ultimate tensile strength, 


p.s.i. 


Tensile modulus of elasticity, 


p-s.i. 
Modulus of rupture, p.s.i. 
Flexural modulus of elas- 

ticity, p.s.i. 

Compressive strength, edge- 

wise, p.s.i. 

Tangent proportional limit, 

p.s.i. 

Compressive modulus of 

elasticity, p.s.i. 
Shear strength, p.s.i. 

«Computed from data 


alloy 24 ST given in ANC-5, “Strength of Aircraft Elements,”’ 


SpeciFic STRENGTHS 
Weicnt Ratios) oF ALUMINUM ALLOY AND LAMINATES MADE 
WITH A!LYMER RESINS AND HEAT-TREATED CROSSED-PLY 

OC-64 FrBerGLAS FABRIC 


(STRENGTH 


Specific strength® 


Allymer 
C.R. 39Bd 


laminate 


28,000 


1,680,000 
21,100 


340,000 
33,000 
20,700 


1,170,000 
12,200 


Allymer 
C.R. 149 
laminate 


30,600 


1,630,000 
27,400 


445,000 
31,100 
30,200 


1,350,000 
15,200 


Aluminun 


Alloy 24 S1 


22,400 


3,800,000 
8100 


$95,000 
23,500 
10,804 


3,800,000 
14,200 


iven in Table II, and from values for aluminum 


Dec. 1942 


Specific modulus of rupture = actual/(sp. gr.)*; specific flexural modulus of 
elasticity = actual/(sp. gr.)*; all other specific values = actual/(sp. gr 


C.R. 39Bd 


standard fabric 


Warp Fill (plies crossed 
1.77 1.89 
41-44 39 
108 107 
57 45 
6 7 
85,000—100,000 4,600 54,100 
4,160,000 1,010,000 2,600,000 
113,500 6600 55,500 
3,320,000 1,130,000 2,650,000 
60,700 20,600 28,000 
59,600 12,250 26,500 
3,320,000 10,050,000 2,310,000 

29,200 5400 

1980 ss 1260 
over 25.3 1.1 30 
0.4 1.9 
0.7 1.7 


thread count, warp 51/in., fill 30/in. 

















PHYSICAL PROPERTIES OF ALLYMER-FIBERGLAS* LAMINATES 


C.R 


1.85 
40 


113 

60 

5 

53,400 
3,100,000 
72,200 
2,150,000 


42,500 
38,300 
2,160,000 
22,500 
22,500 
1800 

27 

1.4 


0.7 


39Bd 
heat-treated fabric 
(plies crossed 


C.R. 149 


heat-treated fabri 


plies crossed 


53,400 


2,840,000 


87,800 


2,640,000 


54,400 
52,900 


2,360,000 


26,500 
1849 
over 26 


0.3 


0.2 
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When paper is given opportunity to become part (or all) 
of a product, frequently improvements result, critical and 
costly materials are avoided, production improves, costs 
drop...and these advantas,es become a “beckoning finger” 
to new and broader markets. 


Mosinee Paperology aims to aid manufacturers to “make 
the most of paper”. Mosinee Paperologists are paper 
technicians equipped with scientific facilities and experi- 
ence for engineering specific properties into paper, to meet 
essential product specifications. Paper requiring a combin- 
ation of high bursting strength, great tear and tensile 
strength, good pliability, water repellency, freedom from 
wicking, controlled density or many other properties, can 
be engineered by Mosinee... and can 









be adapted efficiently to your produc- 
tion setup by Mosinee Paperologists. 
For immediate or postwar adaptations 
of Paperology contact Mosinee. 







Please address 


Extentinl Paper Miia 
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parallel with the glass threads from Allymer C.R. 149 lami- 
nates of the heat-treated unidirectional glass fabric, correspond - 
ing to the unidirectional Allymer C.R. 39Bd laminate shown 
in Table II, have given actual ultimate flexural strengths as 
high as 165,000 p.s.i. and actual shear strengths across the 
glass threads of 39,000 p.s.i., or values approximately the 
equivalent of 18-8 stainless steel in flexure and aluminum 
alloy 24 ST in shear strength. 


Uses 


} The uses of the allyl plastics that have been developed thus 
far have been of a military type in which the new combination 
of properties or new methods of handling, have enabled them 
to perform new or critical functions better than other availabie 
materials or to perform functions not possible with these 
other materials. For example, the form stability of trans 
parent sheets of the cast polymers under heat and low weight 
have led to their use as inner panels of aircraft heated-air de- 
icing windows. The optical clarity of these sheets has re- 
sulted in their use as special sight windows. The combina- 
tion of solvent resistance, transparency, low weight and shock 
vesistance has served as a basis for the use of cast sight gages. 
Laminated allyl plastics have been employed as tough, 
light-weight supporting panels for self-sealing aircraft fuel 


tanks, and as light-weight strong cylindrical containers for 
water and for aircraft de-icer fluid. Simplified contact- 
pressure methods have been employed for fabrication of light- 
weight smooth sections of aircraft having complicated shapes. 

While the above applications may be regarded as indicative 
of probable postwar applications, the exploration of the field 
of peacetime uses remains largely untouched. It is expected 
that these uses, as in present applications, will be of a type in 
which the new combination of properties exhibited by the 
allyl materials will serve as a basis for the simplification of 
fabricating operations in the development of new products. 

The possibilities of modification and development toward 
specific properties and uses are inherently very great in these 
new thermosetting materials, and the development of new 
forms may be expected. A modification exhibiting promise 
for use in protective coatings, for example, is at present under 
development. The eventual production of compositions 
suitable for molding appears probable. 

At present, the allyl thermosetting plastics must be classed 
with the premium plastics because of their limited production. 
However, the essential raw materials are basically cheap and, 
with continued development into the postwar period, these 
materials may be expected to take their place with the lower- 
cost members of the plastics family. 


4 and 5—Correlation of properties of cast allyl resins with those of allyl resin-heat cleaned glass fiber crossed 
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Modulus of Elasticity in Flexure of 
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7—Correlation of Rockwell-M hardness of resin and laminate 
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The 4 diameter preform shown oa ~ : | | 
pecan are . -MEGATHERM -@) 
with the popular 3 KW Megatherm. . — 


Right at the point of your pencil is proof that Federal's Megatherm produces 
absolutely uniform preheating ...a slight pressure and the pencil pushes 
right through the preform! 


Megatherm's High Frequency Heat achieves this homogeneous plastic 
state in seconds! And that's not all... 


As a result mold pressures are drastically reduced — since the uniformly 
heated material flows more easily. This means less stress on die inserts and 
no internal stress in the form when curing cycle is completed. Thus you can 

do precision molding, free of porosity, with lighter equipment. And you can 

reduce curing time from minutes to seconds, double or triple production, 

and eliminate warping and cracking — even on compression molding of 
thick sections! 


Megatherm arrives at your plant ready to go to work and requires no skill to 


Federal Industrial Power Tubes, built with the operate, no change in plant layout. 
Giaste of core end workmanship, give power Get the full story today from Federal—the world famous name that is synonymous 


ond performance fo Megatherm and other in- 
dustrial heating equipment. with industrial electronic progress. 


Federal Telephone and Radio Corporation 


- ” . 











Polyethylene 


(Continued from page 107) ventional blow-molding (Fig. 
9) and swagixig operations to produce containers that are 
form-stable in boiling water. Because of the inherent high 
ductility of polyethylene, it is believed that the cold-drawing 
operations normally used with soft metals will be applicable. 

Heat-sealing and welding—The heat-sealing methods used 
to join Vinylite resin films can be used successfully in fabri- 
cating polyethylene film and sheeting. Again, the abrupt soft- 
ening of these resins between relatively narrow temperature 
intervals makes care necessary in the selection of the tem- 
perature to use in sealing and in the method of sealing. Thin 
films protected with glassine paper can be sealed with a hot 
iron without serious difficulty. Massive shapes of the resin 
may be welded by the use of a low flame from a gas welding 
torch. Strong and attractive welds are possible. The 
molten resin will not ignite if care is exercised in the manip- 
ulation of the flame. 

Cementing—Cements involving resins and volatile solvents 
are unsuitable for cementing polyethylene. Pressure-sensi- 
tive cements and hot-melts show merit, in initial trials, 
as seaming and bonding agents for sheets and films. 

Machining and polishing—Polyethylene can be machined, 
drilled, carved and milled by standard machine tools. Sheets 
of polyethylene have a tendency to develop an objectionable 
static charge. Carbowax 1500 or aqueous solutions of Car 
bowax 4000 wiped on sheets and film with a damp cloth and 
briskly polished with a soft dry cloth, after the coating has 
dried, is effective in suppressing the static charge and pro 
duces an attractive high polish. 

Solutions and emulsions—The solubility characteristics of 
polyethylene resins are unusual and extremely interesting. 
These resins are insoluble in all organic solvents at normal 


Taste III 


room temperatures. However, in agreement with thermo- 
dynamic concepts for crystalline materials, polyethylene be- 
gins to dissolve in a number of organic solvents at a tempera- 
ture of 50 to 60° C. Figure 13 shows the solubility of poly- 
ethylene resin D-55 in carbon tetrachloride, toluene, xylene 
and trichloroethene, typical and effective solvents for poly- 
ethylene. The extreme temperature sensitivity of poly- 
ethylene solubility is shown in Fig. 13. Figure 14 is a phase 
diagram representing the solubility characteristics of poly- 
ethylene D-55 in xylene over a wide range of temperatures. 
Xylene solutions high in resin concentration gel under condi- 
tions set by resin concentration and temperature of system. 
The properties of polyethylene and a recognition of the 
solubility characteristics of the resin make possible an appli- 
cation of this material to processes involving the following: 


1. Film casting. 

2. Surface coatings. 

3. Impregnation and proofing of paper, cloth, wood, etc. 

4. Emulsions. Polyethylene solutions may be emulsified 
to make stable aqueous dispersions with conventional emulsi- 
fying agents. The polyethylene emulsions have been sug- 
gested as useful for polishes, paper sizing, etc. 

5. Hot-melts and “potting’’ compounds. Solid solu- 
tions of polyethylene and other hydrocarbon waxes and resins 
may be formulated. 

6. Modifying agents for natural and synthetic rubbers. 
Polyethylene is an effective processing aid and modifying 
agent for GR-S synthetic rubber. 


Present and future applications 

The extremely good electrical properties of polyethylene 
assures the resin a permanent place in the insulation field. 
The other unusual characteristics of polyethylene warrant 


PROPERTIES OF POLYETHYLENE RESIN AT ROOM TEMPERATURE 


GRADE DESIGNATION OF POLYETHYLENE RESINS 


D-55 


Properties D- 40 (DYNA) D-70 D-85 D-100 D-130 D-145 Test method 





Molecular weight, average 14 18,000 18-20,000 20-22,000 24-26,000 26-28,000 28-30,000 30-32,000 
Specific gravity 0.92 0.92 0.92 0.92 0.92 0.92 0.92 
Stiffness in flexures, p.s.i 
25° C 18,000 
o's. 30,000 
—25°C 66,000 


ASTM D747-43T 
ASTM D747-438T 
ASTM D747 
Tentative 
ASTM D747 
Tentative) 
ASTM D412—41 
ASTM D412—41 


18,000 
30,000 
66,000 


18,000 
30,000 


18,000 
30,000 
66,000 


18,000 
30,000 
66,000 


18,000 
30,000 
66,000 


18,000 
30,000 
66,000 66,000 


160,000 160,000 160,000 160,000 


— 50° C. 160,000 160,000 160,000 
Vield strength, at 25° C., p.s.i 1,430 1,480 1,490 1,600 1,700 1,830 1,720 
Tensile strength, p.s.i. 1,430 1,825 1,965 2,435 2.965 3,160 3,060 
Compressive strength, p.s.i. 3,000 
Ultimate elongation, at 25° C., 
percent 30: 560 550 560 580 605 625 ASTM D412—41 
Brittle temperature, ° C. 55 Below —70 Below —70 Below —70 Below —70 Below —70 Below —70 ASTM D746—-43T 
Impact strength, ft.-Ib./in. of 
notch >3 ASTM D256—-43T 
A) 
WC-72B 


Tp/° C. 
58 ASTM D624—-41T 


Tear strength, p.s.i. 4- 5 5 56 580 
Abrasion volume loss (standard 

B rubber = 100) & 55 50 45 40 35 
Hardne~; : 

Durometer D at 25° C. §2-—54 52-54 52-54 52-54 52-54 52-54 
Flammability Slow burning $$ - 
Solubility Not soluble in all common solvents at temperatures below 50-60° C. 

Soluble in chlorinated solvents, aliphatic hydrocarbons and aromatic 


hydrocarbons at elevated temperatures 
* Test described by Duggan, F. W., “Abresion Resistance of Flexible Viny! Plastics,"’ Product Engineering /4, 44—9 (Jan. 1943). 


—_—_ <> 


ASTM D568~41T 
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Why? Because It’s a SPEED NUT 


SPEED NUTS are made of heat-treated, 
live spring steel. They have a live arched 
spring lock and an inward thread lock. 
Live spring action absorbs vibration instead 
of merely resisting it. 


Before Pearl Harbor, over two million a day 
were used on automobiles, refrigerators, 
stoves, heaters, radios and hundreds of 
other products. When the shooting is over: 


still more will be used because more engi- 
neers have learned that SPFED NUTS are 
lighter, double-locking and faster to apply. 
And in addition to all their exclusive advan- 
tages, SPEED NUTS still cost substantially 
less than other self-locking nuts. Write today. 
TINNERMAN PRODUCTS, INC. 


2048 Fulton Road, Cleveland, Ohio 


In Canada: Wallace Barnes Co., itd., Homilton, Ontario 
In England: Simmonds Aerocessories, ltd., London 
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consideration of this material for many applications entirely 
unrelated to electrical uses. As an example, injection 
molded polyethylene washers for cylinder valve packing 
(Fig. 16) are now outperforming the rubber gaskets pre- 
viously used. 

A list of suggested applications, based on the properties of 
polyethylene, are given in the following outline. No at- 
tempt has been made to weigh the economies of these sug 
gested applications. 














































Electrical applications 
1. Low loss cables (communications, radio, F.M. Tele 
vision, etc.) 


2. Condenser dielectric 
3. Coil lacquer—insulating lacquers 
4. Radio equipment, coil forms, spacers, sockets, etc. 
5. Radio spaghetti tubing 

; 6. Cable conduits 

) 7. Submarine cables (replacements for gutta-percha) 
8. Power cables 





Applications involving chemical resistance 


1. Semi-rigid piping and solvent hose lining 

2. Beverage tubing 

3. Tank linings for corrosive liquids 
Shatterpoof reagent bottles and medical ampoules 

5. Bottle closures and liners 

6. Gaskets, diaphragms, packing, stoppers 

7. Solvent and oil-resistant floor covering (probably as 
impregnated fiber) 

8. Impact-resistant battery jars 

9. Acid buckets, funnels, etc. 


Medical applications 


1 Sutures 

2. Catheters 

3. Probing wire insulation 
Ampoules 


_ 


Molded and extruded products 


fcubnieushs dence Reteanadet teed cots dar antahdenedaaies or eames 


1. Automobile hardware, steering wheels, etc. 
2. Knife handles 

3. Refrigerator trays and parts 

4. Hammer or mallet heads 

5, Business machine keys 

6. Canteens 


Tumblers, dishes—light unbreakable picnic-ware 
8. Eye shades 
9. Flashlights (oil and impact-resistant type), cases 
10. Buttons, buckles, etc. 
ll. Fish lures 
12. Wearing apparel accessories 
13. Children’s toys (safe); blown and swaged articles 
14. Grommets 
15. Marine bearings—propeller shaft 
16. Connections for gas meters 
17. Dresser rings 
18. Extruded trim 
19. Collapsible tubes 


Packaging 


1. Food packaging—as cast film 


2. Food packaging—as coated paper 
3. Closures, liners, etc. 
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A pplications involving fibers or monofilaments 


|. Screens 
2. Filter cloth 
3. Spun fibers for fabrics, Figure 15 


Impregnated cloth 


1. Acid and solvent-resistant clothing 

2. Gloves for resistance to oils and corrosive agents 
3. Belting for use in contact with oils and solvents 
4. Conveyor belts in food and meat packing industry 


Lighting applications 


Diffusing screens in fixtures, lamp shades, etc. 
Skylight windows 

Neon sign tubing 

Bus and train window shades 


- ow 


Unclassified applications 
1. Casters and pulley iacings 
Inert medium for standard colors (pigments, lakes and 
oil soluble dyes) 
3. Addition agent to paraffin 
a. Heat resistant candles 
b. Where increased strength and heat resistance are 
required, such as for buffing compounds (polishing 


bo 


pastes) 

c. Wax dummies and models 

4. Addition agents to beeswax, carnauba wax and 
other vegetable waxes 

5. Paper sizing 

6. Cloth sizing 

7. Shoe tipping 

8. Floor tile 

9. Addition agent to bitumen and shellac for molded 
sound records 

10. Statuary and sculpturing material 

ll. Printing plates 

12. Processing aid and modifying agent for natural an 
synthetic (GR-S, GR-I) rubber 





An emergency measure 


(Continued from page 96) barges and pontoons may see 
service in almost any combat zone. In the case of the flexibk 
hose that connects the pump with the rubber casing of the 
boat, cellulose acetate butyrate is used for the inner spiral 
coil. The spiral is made so that it will expand on the inside of 
the braid-covered rubber tubing and thereby stiffen the hose 
This construction prevents the hose from kinking—a condition 
that would impede the satisfactory operation of the pump and 
might even stop the passage of air entirely. 

In the forming of the cylinder of this emergency inflation 
pump, the paper is first treated with a phenolic-type resin and 
then wound convolutely on a special tubing machine. Since 
the entire pump involves precision work, the resulting cylinder 
is machined on the outside to achieve the concentricity and 
tolerance necessary to permit the tubing to fit inside the two 
end caps. 

Both the top and bottom caps on this pump are compression 
molded of high-impact canvas-type phenolic material in 12 
cavity mold equipment. A 3-min. molding cycle is employed 
To insure the easy and satisfactory operation of the pump, the 


.inside diameter of the caps must be maintained within fairl, 
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ANUFACTURING COMPANY 


EW YORK CHICAGO WASHINGTON 
West 46rn Sr. 2456 W. JACKSON BLVD. Hore: Wasmincron 
Isconsin 7-8847 Seeley 1300 Met. 5-900, Ext. 650 


SPECIALISTS IN CONVERTING PLASTICS TO Wap 
LEADERS IN POST-WAR PLANNING, TOO 











The propeller protractor is a precision instrument made by 
molding, die cutting and marking plastic, assembling with 
appropriate metal pieces. It is used for checking propeller 
pitch out in the field, away from elaborate instruments. It 


is engineered and manufactured by Cruver. 


The mirror and brush show another side of plastics. Here, 
beauty is the criterion. Molded of a transparent material, 
the design is integral. Decoration is applied to the reverse 
side — can never be rubbed off or chipped. This process 
is capable of reproducing many colors in a beautiful 


three dimensional manner. This item is also designed and 


engineered by Cruver. 


The contrast between these two applications of plastic 
materials points a moral for all industries: that Cruver is 
indeed more than ‘‘a great name in plastics’’. Cruver is a 


great performer, too. 


























close tolerances. In the case of the top cap through which the 
plunger handie operates, even a fairly slight variation in size 
will throw the plunger shaft off center and impede its action. 
The bottom cap is permanently assembled to the pump 
cylinder with a phenol-formaldehyde resin adhesive that is 
subsequently cured in an oven. In contrast, the top cover of 
the tube is fastened in place by three self-tapping screws. 
This arrangement makes field repairs possible. 

A valve disk, 4'/, in. in diameter by */s in. thick, is another 
part of this inflation pump that is made of a paper-base 
phenolic laminate. All the other internal parts of the unit 
are still made of metal. It was felt that the plastic hous 
ing would tend to guard them against corrosicn. Conse 
quently, a change of material was not necessary. 

In the final assembly operation, the braid-covered rubber 
hose with its extruded plastic inner coil is locked in place with 
the same resin adhesive used to cement the bottom cap to 
the body of the pump. 

While our recent landings in France should reduce the need 
for our airmen making over-water flights in the European 
theatre of war, the war in the Pacific is another matter. And 
more landings may be in prospect along the coast of France 
and Norway. In any case these inflation pumps stand 
ready to meet the double emergency of a forced landing and 
the failure of the supply of CO, gas. 


Credits— Material: Caps and cylinder, molded and laminated 
Insurok. Coil, TeniteII, Resin adhesive, Evertite FD-3. Molded 
by The Richardson Co. for Peters and Russell, Inc. Hose by Detroit 
Macoid Corp. 


New flash lathe 


(Continued from page 116) that is best adjusted to a 
particular diameter or weight of work. This feature is of im- 
portance since the spindles, which are capable of revolving at 
a speed as high as 2400 r.p.m., should turn at a high r.p.m. 
when small diameter pieces are being finished. They should be 
slowed down, however, for parts with large diameters. 
Furthermore, variation in the speed of the feed drive eases 
the task of loading a variety of sizes. 

The four flash removal stations, or tool posts, are designed 
for maximum flexibility. The loosening of the taper nut (G) 
permits the tool post to be adjusted up and down and on an 
arc, while a few turns on this same nut will lock the post se- 
curely in any position. Since actual practice has shown that 
it is seldom necessary to have more than two stations for the 
removal of a single flash, the thir and fourth stations can be 
used for an additional finishing operation or for the buffing of 
the flash mark so that it blends with the adjoining surfaces. 

Tool posts (three of which are shown at C, E and F in Fig. 
3) can carry either a file, abrasive strip, cutter or buffing 
strip—depending upon the location of the working area. A 
buffing pad is attached to tool post E, and a file is s10wn in 
place on post F. This file is adjusted to bear on the top of the 
plastic part to remove, in the case of the fuze caps, a slight 
flash directly above the threads. In the finishing work on the 
fuze, the first file on the machine is set at a different angle for 
another finishing operation. 

Extreme care has been taken in the design and canstruction 
of the work stations so that they can be closely adjusted. The 
slotted tool post casting (I) permits the tool posts to be moved 
to different points around the circumference of the work table. 
By this means a close control can be maintained over the 
amount of material removed during the finishing operations. 
The uniformity of the flash removal marks on the plastic 
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parts processed by this machine (Fig. 1) demonstrate the 
accuracy and versatility of this machine. 

The ease of loading and unloading rests on the construction 
of the cam (B), which is shaped to retract the top spindles 
when the parts are to be ejected or loaded. The gradual curve 
of this cam allows the top spindie to make contact with the 
piece as soon as it is in place on the bottom spindle and to hold 
the part in a firm grip until the finishing operations are com- 
pleted. At this point (O) the revolving spindles are stopped 
and the top spindle begins to rise as the shoe starts to ride 
over the topcam. The loading zone on this lathe extends from 
the points marked M and N in Fig. 2. 

These units can be powered with either a 220-44-, 3-phase, 
60-cycle motor or a 110-220 volt, single-phase 60-cycle motor. 
The design of the lathe, now available in a bench model or a 
floor model, makes adjustments easy and eliminates the need 
for skilled operators. 


Credits— Machine: Manufactured by J. M. Nash Co. Developed 
in cooperation with Eclipse Moulded Products Co., where the first 
unil is now in operation. 





High-frequency molding 


(Continued from page 115) show less than 0.2 per cent 
moisture after being submerged in water at 25° C. for 24 hours, 

Before the installation of this high-frequency equipment 
the rejects on the distributor heads often ran as high as 30 
to 50 percent of the day’s output. With asbestos-filled mel- 
amine priced at 52 cents a pound, this type of molding was 
unprofitable. However, once high frequency was adopted 
for the heating of the preforms, the percentage of rejects 
dropped below 5 percent. Often there is no spoilage in an 
entire day's production. 

The complete cycle for molding one of these heads is 12 min 
utes. With an allowance of time out for lunch and two short 
recess periods, production now stands at 35 heads per press in 
an 8-hr. shift. Production prior to installation of the new 
unit was less than half this amount. With the plant operat- 
ing on three shifts, the current output of perfect heads from 
the two presses far exceeds the company’s expectations. 


Crediits— Material: Melmac. Molded by Diemolding Corp. for 
Bendix Aviation Corp. Thermex high-frequency equipment by 
Girdler Corp. 


6—After 3 min. of mold closing and 5 min. of setting 


up, the finished distributor head is removed from the mold 


\4 


PHOTO, COURTESY THE GIRDLER CORP. 
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FIBERGLAS* improves ALL these 





Characteristics of Low-pressure Laminates 


@ High Dimensional Stability 


@ Favorable Strength-Weight Ratio 


Fiberglas Textiles have been privileged to play an im- 
portant part in the fast-developing techniques of low- 
pressure plastic laminating. 

Major credit must, of course, go to the performance of 
today’s resins, which cure with little, or in some cases, no 
heat or pressure. Fiberglas Textiles, used as reinforce- 
ment in low-pressure laminates, have proved to be good 
teammates for these resins . . . working well with them, 
sharing with them certain basic characteristics. For glass 
possesses inherently some of the properties most sought 
after in low-pressure laminates. 

The ingenuity of the fabricators of low-pressure lam- 
inates has kept pace with the remarkable and rapid devel- 
opments produced by the resin manufacturers. And many 
fabricators have already found that Fiberglas Textiles, 
incorporated as reinforcement, contribute to ALL the 
desirable properties listed above in finished laminates. 


Recently, the U. S. Army Air Forces have permitted 


*T, M, Reg, U, S, Pat, Off. 


@ High Impact Strength 
@ Low Moisture Absorption 


the publication of some of the results of extensive inves- 
tigations of Fiberglas-reinforced laminates in aircraft 
construction. This information will be of great interest 
to anyone concerned with low-pressure laminates. 
Reprints of the published data gladly forwarded on re- 
quest . . . Owens-Corning Fiberglas Corporation, 1876 
Nicholas Building, Toledo 1, Ohio. In Canada, Fiberglas 
Canada, Ltd., Oshawa, Ontario. 





FIBERGLAS... is glass in the form of fine fibers or 
continuous filaments. Fiberglas is twisted into yarns and 
woven into a variety of textile materials possessing the 
many advantageous properties of glass, plus flexibility and 
high tensile strength—and adaptable to all the require- 
ments of low-pressure laminating. Fiberglas Corporation 
does not manufacture either the resins or the finished lami- 
nates, but shall be pleased to direct you to sources of supply. 





IBERGLAS 
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Shatter-resistant glazing 


(Continued from page 88) of dry ice and alcohol (C). 
The semi-cylinders were 17'/, in. long by 22 in. in diameter. 
A quick-action trip mechanism facilitated the lowering of 
the dry ice-alcohol pan which permitted immediate shooting 
at the pressurized plastic semi-cylinder. The results of bullet 
penetration on the pressurized semi-cylinder are shown in Figs 
9, 10 and 11. 


Properties of the laminate 


The problem of collecting data which can be used to 
design pressurized transparent plastic airplane enclosures 
is complicated by the fact that mechanical properties are 
generally determined by testing machines which employ 
rapid loading. Values of tensile and flexural strength ob 
tained in this manner cannot be used with confidence in the 
design of structural members because plastics undergo cold 
flow dependent upon the amount and duration of the stress. 
These factors are exemplified in Table II which shows the 
properties of the laminate and unilaminar methyl methacry 
late sheets. Temperature is another factor which influences 
the mechanical properties of thermoplastic materials. 

The values of tensile and flexural strength in long-time 
tension and flexural creep tests permits the establishment of 
safety factors in structures which are stressed for compara 
tively long periods. 

The presentation of a comprehensive summary of mechani 
cal properties of this type of laminated sheeting is 
further complicated by the fact that it is a non-isotropic 
material made up of outerlayers of rigid methyl methacrylate 
and interlayers of flexible polyvinyl butyral sheeting. It is 
obvious that a variation in the ratio of thickness between 
outerlayer and interlayer will make a pronounced difference 
in the physical properties. Also, the direction in which a load 
is applied, e.g., perpendicular or parallel to the laminae in 
the case of flexvral and impact samples, influences the values 
that are obtained. 

The sheeting possesses self-sealing tendencies above 0° F., 
that is, a hole caused by the penetration of a bullet through 
it tends to close up. When it is penetrated at lower tem 
peratures, the hole is small and area of fracture is limited. 


Credit— Material: Laminated “ Lucite-Butacite’”’ sheeting 





Field x-ray unit 
(Continued from page 92) 


Figure 6 shows three parts used together but made of dif 
ferent materials. The supporting bracket (the small piece 
with the molded ring set at right angles) is made from fabric- 
‘base high-impact phenolic material. The split ring portion 
of this piece supports the cathode end of the x-ray tube, and 
must therefore not only possess requisite electrical proper- 
ties but also retain its dimensional stability under the operat- 
ing heat of the tube. The ring is split to allow the plastic to 
adjust itself to the dimensions of the tube as it expands and 
contracts in use. The plastic, which is strong yet has the 
necessary spring to support the tube under all temperature 
conditions, provides a tube support virtually impossible to 
design from other materials. 

The second and largest part (illustrated in Fig. 6 and also 
clearly seen in place in Fig. 3) is the high voltage lead-in 
socket. Because the high voltages used in the apparatus 
generate considerable heat, the socket must resist all operat- 
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ing temperatures of the unit which, under constant use, rise 
to well over 200° F. This part could perhaps have been 
machined from laminated tubing, but the process would 
have been slower than mdlding. In addition, the variety 
of properties resulting from the use of several materials 
molded into the piece could not have been attained. The 
increased strength of the molded thread as opposed to a cut 
thread, coupled with the fact that the part must be leak-proof, 
made the material and production method selected ideal for 
the application. This socket or tube is molded of three dif 
ferent types of phenolic material through the use of “‘offset’ 
molding process. 

The interior of the dark end of the tube is composed of 
medium low-impact material. The exterior of the dark 
The lighter part of the tube ts 

Preforms containing the me- 


portion is medium impact. 
mica-filled low-loss material. 
dium low- and medium-impact materials are placed in the 
core, heated and partially formed by a breathing action im 
parted to the mold which causes the core to force the pre- 
forms into place. Then, as the mold finally closes, the bal 
ance of the material is introduced from the offset or land 
portion of the mold. Fuzing with the softened preforms, it 
forms the complete socket. 

To prevent the connecting plug from being pulled prema 
turely sidewavs, a tough phenolic-paper laminated tube is 
inserted in the socket after molding. This piece can also 
be seen in Fig. 6, removed from the socket for purposes of il 
lustration. 

Figure 7 shows the housing which carries the measuring 
scale for focusing the unit. This housing is injection molded 
of polystyrene and requires no finishing or machining opera 
tions. The injection-molded tip of the scale is of cellulos« 
acetate and must be tough to withstand the riveting opera 
tion by which it is fastened to the scale. 

Cast phenolic resin in stock sizes is used to form a fillet 
ring (shown in Fig. 3 as the first projection above the end 
caps). This ring is merely a trim ring used in place of a 
bracket when the x-ray tube is mounted by different means 
This part is subject to high operating temperatures, but 
strength is not a paramount feature. 

Not illustrated isa temperature-indica‘ing button on the 
This button is molded from urea molding 


The function of the button its to 


end of the cap. 
material and-is red in color. 
allow the cooling oil to expand and contract by forcing the 
button in and out as the temperature of the oil varies. On 
certain models this button will snap out of position if the 
operating temperature of the oil exceeds safe limits. 

Not only the single knob shown in Fig. 3 but also the nu 
merous standard knobs used on the control panels of the 
apparatus are molded of general-purpose phenolic molding 
material. 
finishing. They are also easily cleaned in operation 
all disinfectants. They can be molded onto the shafts or 
firmly fastened by set screws. 

This glimpse into an engineering department’s analysis of 
the various types of plastics and their application will cer 
tainly give pause to engineers who are expecting miracles from 
“‘a’’ material called “plastics.” The part of the molder should 
not be overlooked. He, too, offered many suggestions and 
materially aided Picker engineers in gaining the necessary 
information about the many types of plastic now available 
as integral engineering materials. 


These knobs are light in weight and require no 
resisting 


Credits— Material: Bakelite, Bakelite Polystyrene, Plas- 
kon, Synthane, Tenite. Molded by Recto Molded Products, Inc., 
for Picker X-Ray Corp. 
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Pra lig Process 


Duplex molding — The mold is closed and clamped by the upwerd acting ram. A 
center opening in the upper grid permits the operetor to drop molding materiel into 


Ever striving to pertect a better method of the die sleeve. A downward acting plunger forces the material into the mold cavities 
molding tn thermo-setting plastic parts PLUNGER UP PLUNGER DOWN 
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Mount Gilead, Ohio, U. S. A. 
District Soles Offices: New York, Syrecuse, Detroit, Chicago. 
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Infrared heating 


(Continued from page 111) ing after drying, are some- 
what hygroscopic under certain climatic conditions. Quite 
often the heat put into the material is lost before it reaches 
the feed cylinder. Sometimes, during this cooling, moisture 
is adsorbed from the air by the plastic granules. A hopper 
heater, adjustable as to height over the hopper, mitigates this 
difficulty and tends to insure consistent results from drying. 
This heater should have some type of lamp control to prevent 
overheating and caking, and be easy to remove and install. 
A standard inexpensive commercial hopper heater (Fig. 2) 
incorporating these features and designed to replace the many 
types of home-made units now observed in molding shops 
has just made its appearance. A mirror has been placed 
under the unit to show how the heat lamps are arranged at 
angles in the reflector so as to cover the widest area and heat 
the sides of the hopper when the material level gets low. 


Preheating plastics 

In contrast to drying, preheating of plastics attempts to 
speed up the molding process or increase the capacity of a 
machine by heating the material before it goes into the 
heater. By virtue of this type of heating the efficiency of the 
plunger is not wasted in forcing dry, cold powder through the 
heater restrictions. Preheating alone, however, is not al- 
ways sufficient to increase the output of a molding machine. 
The bulk factor of the unmolded material is such that in 
most cases the feed cylinder cannot accommodate an increase 
in the amount of material. However, when preheating is 
applied, the required injection pressure is slightly reduced and 
the machine functions more evenly and efficiently. 

In injection molding, the best results are de: ived from pre 
heating when a larger size plunger and feed cylinder are in- 
stalled to permit more material to be fed into the heater, 
Generally this practice appears to be most useful when lim- 
ited to the molding of heavy or thick sections. In such 
cases the clamping pressure of the machine is not so likely 
to be overtaxed as when the projected area of the molded 
part is increased. 

The problem of when to use preheating generally resolves 
itself into a question of whether the section to be molded is 
heavy enough to require additional plastifying capacity and/- 
or a slightly larger feed cylinder in order to fill the mold 
effectively. Some materials, such as the acrylics, seem to be 
“high-pressure’’ materials and it is not always possible to 
drop the molding pressure without getting sink marks or 
bubbles. Other materials such as polyvinylidine chloride 
and nylon seem to lend themselves to lower pressures. 

The installation of an insulated hopper of the type now 
being made available on some standard machines is sometimes 
recommended for use in preheating. When temperatures 
are employed that approximate those at which caking oc- 
curs, an indicating pyrometer is suggested as a means of warn- 
ing when the danger point is approached. 

Problems such as bulk factor, caking, chemical changes 
and the problem of handling hot, sticky materials in the feed 
mechanisms of injection machines place definite restrictions 
on the use of preheating. The caking point, which occurs 
before fusion, also varias with the hardness of the. plastic, the 
type of plasticizer used and the length of the time at which 
the material is held at elevated temperature. Some ma- 
terialsbecome tacky at 150°F.; others can be carried up to 275° 
F. or higher with safety. The use of a vibrator mounted on 
a hopper will help prevent caking in the hopper and is some- 
times recommended where maximum preheating is desired — 
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especially for the softer materials which tend to bridge in 
the hopper. However, while infrared preheating is useful 
in helping to mold certain materials in certain shapes, it is 
doubtful if it can be justified for installation on every molding 
machine merely to increase capacity. 

When the infrared drier is used for preheating, it is best to 
mount the unit so that, if possible, it will discharge the ma- 
terial directly into the machine hopper. The vibrator and 
lamp controls are then mounted at the operator's fingertips. 
If desired, provision can also be made to place an entire drum 
of material so that it feeds directly into the preheater hopper 
Figure 3 shows a new mounting of the drier whereby it is in- 
stalled over the machine hopper with integral supports rest 
ing directly on the floor. This arrangement prevents the 
vibration of the injection machines from disturbing the even 
flow of material through the drier. 

To accommodate the variety of conditions prevailing at all 
times on different molds using different powders, the use 
of one drier-preheater with each molding machine is recom 
mended. This practice reduces the manifest danger of con 
tamination resulting from the use of a compartment-type 
drier when several streams of material are fed through the 
same drier and then carried via pipes to different machines 

Another type of infrared preheater (Fig. 4) ts a plate 
type heater for softening sheet, rod or tube plastics befor« 
forming. Infrared has proved itself to be very useful im the 
forming field. Where extruder feed strips are to be pre 
heated, infrared heat applied to both sides has been found 
to speed the process. In the preheater shown in Fig. 5, tw 
lamp units are mounted in opposed positions. The material 
is fed into one end of the unit on expanded metal screen trays 
The arrangement is such that when a fresh tray is mserted 
on the rack, the trays previously placed in the unit are pushed 
forward, directly under the heating elements. When the 
unit is used to feed an extruder, rolls are provided to draw 
the material past the Jamps. 


Other uses of infrared in the molding plant 

At the present state in the development of plastic ma 
terials we often encounter a post-molding shrinkage which 
continues at a marked rate for 24 hr. or more after molding 
and then becomes imperceptible. This condition applies 
to elastomeric compounds such as the vinyls and copelymers 
of vinyl chloride and vinyl acetate, or vinyl chloride and 
polyvinylidene chloride. Some attempts are being made to 
accelerate and control normal post-molding shrinkages by 
annealing-the molded piece under infrared lamps. Units 
similar to the one shown in Fig. 4, which was designed to 
soften sheet plastic for forming, are employed for this work 
Accelerated aging by alternate subjection to wet and dry at 
mospheres, using infrared heat, is also being tried in an effort 
to “season”’ a plastic part in order to ensure stability under al! 
conditions of use. To stabilize the plastic parts against grad- 
ual dimensional changes, especially where inserted metal parts 
are present and where post-molding changes might cause 
destructive cracking, relatively quick removal of volatile 
plasticizer is being sought by the use of infrared heat. In 
frared heat is also being used to equalize cooling strains where 
a gradual cooling is required to prevent unequal stresses be 
ing set up which may later lead to cracks along the weld line 
The use of infrared driers to speed the setting of cemented 
parts is not unknown and the practice sometimes saves the 
manufacture of extra holding fixtures. This type of heat 
can also be used to preheat injection molded parts for forming 
or bending operations when additional forming takes place 
subsequent to molding. 
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FABRICATED PARTS 








COMPREG 


Come to PANELYTE for 


The nationwide organization of the Panelyte Divi- 
sion is a clearing house for authentic, up-to-the-min- 
ute information on structural laminated resinous 
plastics. 

Our replies to your inquiries are founded — not on 
theory — but on basic experience in the mass produc- 
tion of fabricated and molded thermo-setting plastic 
parts for all branches of industry. Nor is this technical 
help limited to knowledge gained within our plant. 
Our policy of working closely with customers’ engi- 
neering departments enables us to give designing aid 


apr aie 





St. Lovis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 















DIRECT, TIME-SAVING ANSWERS 
TO ALL QUESTIONS ON 

MOLDED AND FABRICATED 
THERMO-SETTING PLASTIC PARTS 


— and from performance data on hand, to make accu- 
rate estimates on the service life of proposed plastic 
applications. 

New type plastics and improved molding and fab- 
rication techniques, developed by our engineering 
staff, increase efficiency and cut costs on widely diver- 
gent applications. 

We are always glad to answer amy question regard- 
ing the design, production cost or use of molded and 
fabricated laminated plastic parts. 

Write for factual “Data Book” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, ) 
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T’S all right to talk about new plastic refrigera- 
tors—glass ranges—“miracle” homes with solar 
heat—visionary automobiles made of magical new 
materials by revolutionary manufacturing methods 
—but, if buyers have to wait months, maybe years 
for such products, the manufacturers are not going 
to hear hat merry tinkle in the till for some time 
to come. 

The immediate demand will be for products 
that have acceptance—in ee the old 
standbys of your pre-war product line with new 
improvements to be sure—products you know will 
give customers satisfaction—products that will 
give you low selling cost, low service cost with 
quick turnover and profits. 


So we submit that wise postwar planning should 
prompt you to go through two stages— 

Get into production on essentially those prod- 

ucts you've sold or made before—improve, but 

be careful of radical changes. 

Bring along those revolutionary new develop- 

ments as quickly as they can be “proved.” 

It is wise to remember that products that are 
“coming” ring no bell cet og Fine one on the 
cash register, until they arrive. The products you 


made and sold in the past gave mighty good cus- 
tomer satisfaction and performance. To help meet 


MANUFACTURING CO. 
MODERN PLASTICS 








the immediate postwar demand, what would be 
more sensible than to offer your customers and 
prospects good, proven products—fast/ 

We hope you'll agree with this outline of our 
thinking. We call it “Postwar planning with both 
feet on the ground.” 

Since industrial progress has aiways been evolu- 
tionary . . . mever revolutionary, it is only to be 
expected that the experience you have gained in 
working to military requirements of precision will 
have a permanent effect on your postwar product 
development and manufacturing methods. This is 
something to remember for when competition 
really becomes tough, the highest standards of 
quality will be imposed on every ~~ of product 
—utmost production efficiency will imperative 
for profitable operations. 

If your present or contemplated production 
operations involve the high precision finishing of 
metals, wood, plastic or new alloys—let McAleer 
make those operations profitable. During this war 
we have been privileged to help many manufac- 
turers solve the wail and complex problems in- 
volved in the hypercritical finishing senate kinds 
of high precision war equipment. These same com- 
panies, we feel, will turn naturally to McAleer for 
the answer to their postwar product finishing 
needs, We want you to feel free to do the same. 


* Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 
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Nearly sixteen hundred molds already made, ready for production, for every 
type of plastic molding, are clearly illustrated and indexed in the brand new 
1944 STOCK MOLD BOOK. 


The owner of each stock mold is indexed together with address. Once you 
have this book, you can order any stock mold part direct. 


For the first time, this book covers dies for extruded shapes and also sheets, 
rods and tubes of laminated materials. Almost two hundred extruded profiles 
are illustrated and indexed with name of the manufacturer. 


The term “stock mold” means a mold that is already made and ready for use. 
Many molds are capable of applying special trade marks and names, additional 
decorations, etc. Stock molded pieces can also be made distinctive by applying 
decorations after molding. 


Stock molds and dies save time, money, manpower. They are ready to produce 
pieces in the hundreds or the millions. 
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U Ross come “Pir Aid “Pink-O-Peri,” papers 

i Saye. , which are proving ideally suited to plastic impregnation 
and plastic laminates. 


“Pinko,” available in 5 degrees of absorbency and in 
_— Ss calipers from .006 to .050, has characteristics that 
make it outstanding for plastic lamination. 


’ Where unusual penetration is required, or where every 
effort must be made to prevent delamination, “Pink-O-Perf” 
ee ; is the answer. This perforated sheet can be fur- 
nished in calipers from .006 to .020 and in the 
same five degrees of absorbency. 


les are ys ts_for the asking = 










Sam 











te aS | '(Y 








The Piece:A cone-shaped nozzle for a gas-type fire extinguisher with 
brass insert molded in. (See photo). Length: 10% inches. Max 
diameter: 2% inches. Weight: 132 grams (six 22 oz. preforms). Aver- 
age wall thickness: 3/32 inch. 


Material: Medium-impact phenolic supplied by Bakelite Corporation 


Problems: 1. Reducing mold damage (and resulting outage time) 
caused by force plugs going off center and scoring cavity. 


2. Reducing rejects caused by force plugs being forced off center. 


Both problems were caused by slow, uneven flow of material] in the 
mold. At the beginning of molding, about 20 tons was exerted against 
each force plug for some time before flow started. 


How Electronic Preheating Helped: When electronic preheating (using 
an RCA electronic generator) was installed, both problems were 
solved, and other unexpected advantages developed. 


Twelve preforms (enough for both cavities) are heated at one time 
(electronically) in 35 seconds. The uniform heating causes high 
plasticity all the way through the material—and does it so quickly 
that hardening can not begin before molding. 


Mold closing begins at once and continues until the mold is completely 
closed; the former delay (at start of closing) was eliminated. Thus 
the force against the plugs is greatly reduced. The medium impact 
material] flows “aimost like water” around each plug until the molds 
are completely filled out. Press closing time was reduced appreciably. 


The mold scoring and outage time previously experienced were elim- 
inated. Curing time in the mold was reduced from 120 seconds to 80 
seconds. 


According to Modern Plastics Magazine (Jan. 1944), this molding job, 
as handled by Universal] Plastics Corporation, “shows that fragile 
pins and long thin force plugs can be successfully engineered in molds 
when electronic heat is employed.” 


For more details, see Modern Plastics Magazine, Jan. 1944, page 116, 
“A Fire-fighting Horn.” 


You Cen Benefit from the use of electronic heat, too. As an average, 
electronic preheating will make 2 presses do the work of 3! Find out 
about RCA electronic heat for your needs. RCA equipment is available 
on priority. A carefully prepared RCA data form will help you state 
your problem to our engineers. Send the coupon, or write to RCA. 
Electronic Apparatus Section (70-101), Camden, N. J. 


RCA ELECTRONIC HEAT 


RADIO CORPORATION 


7 


Ue 


REDUCE MOLD DAMAGE 
wt ELECTRONIC PREHEATING 


How Universal Plastics Corp. Made Difficult Job Pay Out with New Heating Method 








SEND THIS FOR MORE DATA 
RCA Electronic Apparatus Section, Camden, WN. }. ' 
Gentlemen: Please send me “Data } 

Form P” to help me supply data to 
your application engineers; also free i 
copies of “Electronic Heat Speeds Plastic Molding,” and | 
“RCA 2-B Electronic Generator.” ' 
C) Please have an RCA engineer contact me (no obligation) ' 
ES eg than I 
Company. 
ES Se ee a ae ‘ ' 
Eat iiiocnsveinetesosssldsgarthidinenmnersaiesniauniigianelt Zone............ State ! 

70-10) 
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RCA electronic preheating is now used by Universal Plastics Corp., 
New Brunswick, N. J., to mold difficult pieces like this fire-fighting 
“nozzle”. 


Twelve preforms (264 grams) of medium-impact phenolic are com- 
pletely softened in 35 seconds by the RCA 2-kw electronic generator 
at Universal Plastics Corp. (Photos courtesy of Modern Plastics 


Magazine) 
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No. 2 Royle Continuous Vulcanizing Machine equipped with 
Stock Screw Sneed Tachometer and Sperry Extractor Control. 


Extruding in 1944 with a 
1905 Royle Tubing Machine 


Yes, it is being done. Not in one isolated plant but in many where inge- 
nuity has been substituted for modern machines. These processors have 
done a grand job in literally interpreting “make it do.” 

Essentially the continuous extrusion process hasn't changed a great deal 
since John Royle & Sons first introduced it sixty-four years ago. There 
have been refinements—the most apperent being in the field of tempera- 
ture control and in the development of accessory equipment 

When the war has been won these “turn of the century’ tubers will be 
retired for modern machines. The post-war Royle Extruder probably 
won't be a startling revelation. Into it will go all of the “know how’ 
gained from pioneering in the continuous extrusion machinery field since 


1880. 








JOHN ROYLE & SONS 


PIONEER BUILDERS OF EXTRUSION MACHINES SINCE 


PATERSON 
N. J. 


Akron Ohio 


Continental Europe Home Office : 
= eee” hae PATERSON 3, NEW JERSEY 


University 3726 
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firmly believe that one day many Americans 

will own their own planes, just as today many 

own cars. We have no crystal ball nor any way of 
knowing whether they will prefer helicopters or 
autogyros or monoplanes. Nor, do we know when the sky- 


ways will supplant the highways. Or, even if. 


We do know that the aircraft industry hos a tremendous 
future and that a good part of its production will depend 
on extruded plastics. Aircraft manufacturers have discov- 
ered that I} f f 0 H extruded plastics have a number of 
structural, insulation and decorative functions to perform — 
and that they perform them well and with a minimum of 
weight. Leading aircraft designers are today planning their 


postwar planes on the basis of MN OCOD extruded 
plastics. 


This company has helped to pioneer many of the outstand- 
ing aircraft applications of extruded plastics — and will 
continue to offer outstanding development 


and production service to the aircraft industry. 


We also do injection molding. 





ORIGINATORS OF DRY PROCESS PLASTIC EXTRUSIO? 














FOUND...THE FOUNTAIN OF YOUTH! 


Take an old die—strip off its shell —put it 
through an Industrial Hard Chrome bath .. . 
and out comes a spry, rejuvenated “young” 
mold... ready to repeat its past; well quali- 
fied to stand right up to a press and take 
all the production you can give it. 

Or... take a new die—one that had to 
rush into service without its baptism of hord 
chromium. If the first attack of sustained 
production wears it down—it's not too late 


[nousTR IAL 


“Armorplate for Industry” 


15 ROME STREET « NEWARK 5, NEW JERSEY 





to seek the “fountain of youth’... A 
re-surfacing process of Industrial Hard 
Chromium plating will build up the young- 
ster — and fortify it for the toughest and 
longest kind of runs you can figure! 

Here, at the |. H. C. plating plant, we've 
a know-how that helps you conserve your 
die cost investments. We'd like the oppor- 
tunity to give you the complete details. 


Co. 


Inquiries invited! 





¢ 


ST. CHAR 
iILLINO! 











“DAW IN INDUSTRY 





















ee »Wauen peacetime production 
invades the war plants of America 
... when beachheads for the commodities of better living 
will be established in American Industries. . .. When peace 
will hold all high priorities and war-time inventions will 
be utilized for the constructive purpose of furthering the 
high American standard of living. Many new products are 
even now on the post-war drafting boards of American 
industries. Imagination is being engineered into many new 














products, stimulated by remarkable new materials... such 
as RESIN FIBRE PLASTICS. A plastic remarkable for its 
infinite variety of forms suited to a variety of fabricating 
technics, due to its diversified adaptabilities .. . high phys- 
ical property values... large sizes... pliability of formu- 
lation . . . solution of difficult contours . .. and other prop- 
erties that may solve a specific problem pertinent to your 
product. Consult us on any present problem or future plans. 


LICENSING MANUFACTURERS 











BRANTFORD, CANADA « BUENOS AIRES, S. AMERICA 
LONDON, ENGLAND + SYDNEY, AUSTRALIA 









ST. CHARLES 
ILLINOIS 
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THE 


OCATING sleeves for the electronic tubes shown above 
were once machined down from solid nickel rod and 
then drilled. Now they are formed without waste out of 
sheet stock by MULTI-SWAGE. This saving of metal is 
but part of the economy. MULTI-SWAGE sleeves are 
formed in one operation and at a higher rate of produc- 
tion. All of these facts contribute to the substantially lower 
price of the MULTI-SWAGE product. 
While reducing cost, MULTI-SWAGE has provided 
a bonus of certain improvements. For example, with the 
old sleeve, a copper washer was put on the tube pin 
ahead of it. Heat was then applied, melting the washer 
and thus brazing the sleeve at its upper end. MULTI- 
SWAGE sleeves are made from copper-surfaced stock. The 
copper becomes a lining, which when melted, runs to both 


be 


90S 4 0%, he © 2 
x s+ 7 -_- 


yoga o 8 Ss 
bet Sood hb? ey rt pe 


Back the Attack (m Iti-swage ) 


———$<— 


MULTI-SWAGE 
PART 


MOST ECONOMICAL METHOD 


ends where the sleeve touches the pin. The result is a more 
secure assembly without the extra cost or need for hand- 
ling separate washers. 

This case for MULTI-SWAGE is presented with the 
idea that it may suggest where this process can help you 
reduce the cost of small, solid or hollow, cylindrical metal 
parts and perhaps improve your product. Write to our Re- 

search and Devélopment 
Division for further in- 
formation. 


These are typical’ Multi-Swage”’ 
products, This process will turn 
out large volume speedily while 
; 


maintaining close tolerances 


accurately. 


, 
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Buy War Bonds 


METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTE 


THE BEAD CHAIN MANUFACTURING COMPANY 


8&8 MOUNTAIN GROVE STREET, 
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BRIDGEPORT 5, CONNECTICUT 
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LAKE ERIE Hydraulic Presses are serving 
America and her allies around the world. 
If you are in need of added Hydraulic 
Press capacities, you will find Lake Erie 
ready and able to do something about it. 





LAKE ERIE ENGINEERING CORPORATION + BUFFALO 17, NEW YORK 
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_ foe EXTRA-STRENGTH 





‘a. Plailica.. RAYCO FILLERS 









) Pai” o> 
means fabric gel 


Made in 3 types, with numerous modifications of each 


¢ 
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ing cleanliness and uniformity. 














In planning plastic items, recognize the 
fact that small variations in filler can con- 
tribute large variations in performance 


qualities. 


Because this has long been known to us, we 
work with you ~vhole-heartedly to determine 
what type and variety of filler is EXACTLY 
suited to each item you make or propose to 
make. 


Rayco Fillers are intelligently designed to 
give the desired combination of tensile, bear- 
ing, impact and flexural strength. Their 


manufacture is conducted under a series of 
ingenious controls to assure the uniformity, 
cleanliness and purity that is so essential to 
good flow in the mold and dependable per- 


formance of the product. 


We work closely with molders and the 


manufacturers of their compounds. 





Occasionally we are asked to render cutting 
service on products outside our line. We are 


glad to consider such requests. 








ee 





RAYON PROCESSING CO. inc’ 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Deuelopers aud Producers of 
Cotton Fillers for Plastics 


OBTAIN COMPOUNDS CONTAINING RAYCO FILLERS—FOR GOOD FLOW AND EXTRA STRENGTH 




















Quality production requires close supervision, 
including the use of AUTOMATIC controls. Our 


war production work is good testimony of our 


ability to exceed prewar standards in postwar 
production. We can also handle production of 


small parts on AUTOMATIC MACHINES. Write 


us about your requirements. 


Juternalional ‘Molded Plastics Ive. 


4387 WEST 35TH STREET + CLEVELAND 9, OHIO 
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N Scagle STAGE EXTRUDERS . 


are widely used where materials 
are readily plasticized. Illustrated 
is a 3%" Resin Extruder with 
special cylinder construction and 


two zones of controlled heating. 


4 
ae 
\ 


3'2" NE Single Stage Extruder with two zones of heoting 


N- Daal STAGE EXTRUDERS 


were developed to meet special mate- 

rial characteristics. National Erie, as a i 

pioneer builder of extrusion equipment a 

for rubber products, has developed > 

special extrusion machines for plastics = 

users. The dual extruder illustrated is a a 
a 


very recent development. 


3'4" NE Dual Stage Extruder features two stages of plasticizing 
and four heat contro! rones 


represent the very latest thought and design and 
are being developed to meet the most severe con 
ditions of plasticizing. The triple stage extruder 
shown is used on vital war work and features a 
compact independent drive on each stage and 


progressive controlled heating. 


42" NE Triple Stage Extruder with five heat contro! rones 
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NATIONAL ERIE CORPORATION 
U.S. 4 





NAME PLATES 
DIAGRAMS 
PROTRACTORS 
COMPUTORS 
CHARTS-DIALS 
CALCULATORS 


SHEET FABRICATION 


PLASTIC. PRINTING 


Salad fork with genuine METAPLATE handle 
designed and molded by Tech-Art Plastics Co 


he World Tomorrow . . . luxurious 

satin or beilliant metals META. 

PLATED over rich exquisite plastics 

..- combined te bring to a peaceful U.S.A. 
loveliness unknown in bygone days. 

Bern in 1938 ... de- 

veloped during the 

war under the rule of 

rigid Army-Navy 

specifications, META- 

PLATE offers tomor- 

row's world designs 

Since 1941 the both functional and 

peor ber ae. decorative that will be 

dey tchedule a viewed as most inter- 

pong Wn - inns esting by manufacturer 

and consumer alike. 





THE HOPP PRESS 


INCORPORATED | METAPLAST Process Patented ME OMPAWN Y 
U.S. and Foreign Patents 205 West 19 Street 


© rat W. 34th ST. NEW YORK 1 NY TRADE MARK REGISTERED mach mt ap ages» 
METAL PLATING ON PLASTICS 
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We definitely are not. We have many 
human failings. But we know about them 
and we try to compensate for them by 
setting up fool-proof systems. 


Starting from the initial design, we try to 
eliminate those little bugs that creep into 
molding jobs and undermine the whole 
structure. We do it by checking all along 
the line and by leaving as little to chance 
and as much to experience and knowl- 
edge as possible. 


Also, we have plants to follow through 
on production which makes us, we think, 
one of the leading custom molders of 
plastics in this country. Mack Molding 
Company, Wayne, New Jersey; Arling- 
ton, Vermont; Waterloo, P. Q., Canada. 


MOLDED 
EXCELLENCE 


V 


MODERN PLASTICS 














HOBBING 


For a quarter century, we have de- 
voted all our energies to plastic 
hobbing and have solved problems 


for many leading American indus- 
/ trial organizations. 


@ If you bave a molding problem | 
we'll be happy to discuss it with | 
you—without obligation, of course. | 


NEWARK DIE COMPANY, Inc. 


0-24 SCOTT ST NEWARK, N. J. 
Telephone — MARKET 2-3772, 2-3773 


Specialized 


STEARATES 


CALCIUM 
ALUMINUM 


@ As molding speeds climb steadily higher, it be- 
comes more essential to provide better lubrication 
both for the molding material and for the mold 
itself. For the complete answer to both these prob- 
lems, it will pay you to turn to Metasap. For, in 
addition to giving worry-free lubrication, Metasap 
Metallic Soaps supply a very desirable plasticizing 
effect. For further information. write. 











PALMITATES 
STEARATES 


of ALUMINUM, CALCIUM, LEAD, ZINC 
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Y OU heat a finished and fully cured Formica sheet by 

any quick method. While still hot you swing it into 
a press with wooden or Preqwood forms and form it in- 
stantly into shape. When it cools, it holds that shape. 


That, in the briefest outline, is all there is to the impor- 
tant new method of forming Formica sheets for the 
production of shapes which just a little while ago no 
one thought were possible for that material. 


A sheet can be formed to any inside radius no sm~.uier 
than its thickness. The method is one any production 
man likes—it works fast, it is accurate; there is a min- 
imum of rejections and waste. 


The discovery of this forming procedure adapts the mate- 
rial to many uses for which it was formerly thought to 
be unadaptable . .. Let us give you all the facts. 


THE FORMICA INSULATION CO., 4673 SPRING GROVE AVE., CINCINNATI 32, OHIO 
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INJECTION, COMPRESSION, OR TRANSFER TYPE 


1 Our customers (list on request) include many 
of America’s most prominent molders. 


2 In ovr organization are nationally-known 
authorities on plastic molds and melding. 


- 3 Expanded facilities insure prompt delivery. 
Your inquiry will receive immediate attention. 











These peace time items will be revived 


by us after the war but meanwhile y ae ‘tao 

y : you ss chiiee Siete 
may have some post-war plastic supply 
problems that our manufacturing fa- 
cilities will solve. 

Write us about your requirements. 
We can work something out that will | = 
help us both to get into peace time | =I 

ye 


production more quickly. 


MOLDS 


OUR SPECIALTY. 


INJECTION - COMPRESSION 
TRANSFER 


for all kinds of plastics - 


Let our wealth of experience 
be of service to you 
7 




















STANDARD TOOL CO. 


Leominster, Mass. 
New England Agents— 
Lester Injection Molding Machines 
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PLASTICS SCRAP 
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42°° STREET, NEW YORK 










: FOR THE MANUFACTURE OF RESINS 
We offer the following 
= — VINYL ACETATE 
- Can be polymerized to form resins with excep- 
— tional bonding properties for wood, glass and 
Des metal. 
igners and builders of all inal oes 
ACETALDEHYDE 
types of PLASTIC MOLDS. 
Serving most of the leading Used for the manufacture of phenolic resins 
molders of the country! and for polymerization to shellac-like prod- 
ts. 
Our 1500-tonhydraulicHob- 7 
bing Press adds many ad- PARALDEHYDE 
vantages in obtaining lower Used to modify the properties of phenol- 
mold costs. formaldehyde resins by replacement of a 
Estimates on request. portion of the formaldehyde. 








E GS L ie For further information write to: 
mica WLACET 


37-39 Freeman St. Newark, N. J. 
. s RATION 
Phone: MARKET 3-1572 * EMCAl Ae gph 




























At PYRO we have the facilities and the 
ideas . . . an ideal combination for manufacturers who use 
custom molded parts and products of plastics . . . or who 
are thinking of incorporating them in their postwar designs. 








THE PYRO PLASTICS COMPANY 


WESTFIELD © NEW JERSEY 





A New Low-Cost DURO Quality 
SHAPER, CARVER, ROUTER 


This new three-in-one ng Carver and Shaper ci proven a boom to metal- 
working shops. It is ideal for routing non-ferrous metals and many other operations. 
Can be set up for time-saving duplicate routing and veining. 


Combines high speed (20,000 R.P.M.) power (1200 watts at the spindle) and solid, 
ow construction that gives smooth, vibrationless cutting. Is extremely flexible 
transformed th into a Shaper. Chuck holds '4” shanks. Additional 
collets furnished permit the use of 44", ,4” and 4,” shank bits. Has many special 
features including: Specially designed G. E. Universal Motors, New Departure 
Precision ball bearings, precision machining throughout; Table can be instantly 
adjusted to any height without holding foot pedal. Chuck is part of spindle and holds 
adaptor and cutter extremely close to work thus preventing whip. Many other exclu- 
sive features. Unusually low-priced. Available on priority only. 


Send for DURO CATALOG 





Giving full specifications and prices on 











=" the DURO Shaper—Carver—Router and™= 
DURO METAL PRODUCTS COMPANY other DURO Quality Machines including 
2694 WN. Kildare Ave., Chicago, iil. Drill Presses, Circular Saws, Band Saws, 
Gentlemen: Please send me FREE copy of latest Flexible Shafts, Lathes, Sanders and 
pol Catalog giving. full specifications on new Electric Drills. 
Machine Toa arver-Router and other DURO 
ERE” SRO DURO TOORS 
REPS =r <-> Sngacnad-*enhne “1~ + ere. MACHINE TOOL DIVISION 
SS Be ass cathe 6 Zone ¢ eS ia. 
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SCREWS _ antes 


Just “knowing how" is not enough. 









Only to a few is granted that com- 
bination of experience, organization 







and equipment which sets them apart 
as specialists. 







We can rightfully claim that distinc- 


tion— we are specialists in screw 





production. If you have a special 


screw problem, consult us. 





for Plastics Raw Materials 


including 
DO You KNOW so Formaldehyde 
All of the Advantages of Infra-Red Ray : 

Drying with WALCO DRITHERM 















Paraformaldehyde 
Carton Gilament Lamps? 
Remove Moisture from Plastics Quickly | e 
d Cheaply with Nalco Infra-Red Lamps . 
cape Pentaerythritol 
Use Nalco Dritherm Lamps for 
efficient results . . . available in Inside-Sil- e 


vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infre- Hexamethylenetetramine 
Red process for plastic dehydration. 


Write for your free copy of “Drying Problems Made Easy” today. For interesting information on prod- 


ucts now in research and develop- 









ment, please write, requesting that we 






add your name to our mailing list. 









North American Electric 


1012 Tyler Street St. Louis 6, Missouri 


i 
? 

















Millions upon millions of plastic parts 
produced by us have proved their 
worth, during the last few years, in 
war production. You may find your 
answer to the question of costs and the 
saving of production and assembly 
hours in molded plastic parts. Why 


not consult with us now on your future 


needs? 


x 
* Buy 
WAR BONDS 
AND STAMPS 
. > 






FRANKLIN PLASTICS DIVISION 
Robinson Industries Inc., -- FRANKLIN, PA. 
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Motded Products Co. 


WHICH MOLD STEEL 


for 


GREATER STRENGTH? 


This job called for a steel of maximum strength to protect 
the expensive mold. In addition, an exceptionally fine ' 
finish was required on the mold, to eliminate buffing and 
polishing operations on the finished part. Close tolerances 
on the graduations made accuracy in hardening important 
Carpenter No. 158 Mold Steel was selected for the protec- 
tion its extremely high physicals gave the mold, and for 
its accurate hardening properties. The required smooth 
surface, without any finishing operations, was assured by 
the uniformity and cleanliness of this electric furnace steel 
All Carpenter Mold Steels are acid etch inspected as a 
constant safeguard against impurities. 

For help in getting improved results from your molds 
take advantage of Carpenter's specialized experience on 
moldmaking problems. Ask your Carpenter representative, 
or write us for a copy of the heipful book, “Tooling Up 


For Plastics’. 


THE CARPENTER STEEL COMPANY 
112 W. Bern Street © Reading, Pennsylvania 





henter 
ELECTRIC FURNACE 


MOLD STEELS 
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That's our specialty. 
For the past several years Creative 
has devoted all of its attention to 
the development of printing meth- 
ods and printing materials especi- 
ally designed for plasticdecoration. 


We are particularly proud of a re- 
cent achievement, the perfection 
of a permanent printing material 
for plastics, impervious to wear, 
washing or abrasion and to the ten- 
dency of some plastics to “throw 
off" printing inks or laquers. 





For the first time the packager and 
industrial designer alike are afford- 
ed the opportunity to design in 
multicolor with the assurance that 
the added colors will become an 
integral part of the plastic surface 
as though inlaid or “molded in”. 


SILK: BReREEN PRINTERS TO THE CO@are (eee eee 


CREATIVE PRINTMAKERS GROVE 


14 WEST 17 STREET, NEW YORK 11, WN. Y., CHELSEA 3-6803+4-. 





POST WAR PLASTIC SALES 


..-Asound capital structure is 
required to finance broad post 
war markets. Alert manage- 
ment is investigating factoring 
—the streamlined banking 


of prosperous industry. 
BOOKLET ON REQUEST 


COLEMAN & COMPANY 


FACTORS + ESTABLISHED 1912 


468 FOURTH AVENUE + NEW YORK CITY 
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Gurran & barrn 


GLYCERINE 


QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 












Armour’s 332 stock points mean 
fast, dependable service for your 
present and future glycerine oeeds. 


CHEMICALLY PURE or U.S.P....A high grade, water-white glycerine 
meeting the requirements of the United States Pharmacopoeia. Suitable for 
use in foods, pharmaceuticals, cosmetics or for any purpose where the high- 
est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C. 


HIGH GRAVITY... A pale yellow glycerine for industrial purposes with a 
specific gravity of 1.262— 15.5°C./15.5°C. 


DYNAMITE ...A yellow glycerine made especially for the explosives trade. 
Ic has a specific gravity of 1.262— 15.5°C./15.5°C. 


YELLOW DISTILLED ... A yellow glycerine for industrial purposes with 
a specific gravity of 1.259-— 15.5°C./15.5°C. 


ARMOUR AND COMPANY 


1355 WEST 3ST STREET . CHICAGO 9%, ILLINOIS 


NEW YORK CITY 
























ROGAN BROTHERS | 


Make Plans Now... 


for the coming PLASTIC ERA ORGANIC 


PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS - BLEACHING AGENTS 


LUCIDOL 


(BENZOVE PEROXIDE) 


LUPERCO 
Consult ROGAN ALPEROX C 


Here at Rogan, seasoned engineers are ready and (TREHMICAL LAUROTL PEROXIOE) 
willing to assist you in determining your post-war Plastic 
ts. SPECIAL ORGANIC PEROXIDES 
your peacetime ucts are to include elec- 


tronic equipment, electrical appliances, stoves or what | * REGISTERED TRADEMARK 
have you, the Rogan Organization will gladly provide | 
cost-free advice on all phases of plastic production. 


Send Us Your Specifications Today! 








Compression Molders and Branders of Plastics | 
2005 So. Michigan Avenue Chicago, Illinois | 


























RRR 
| RT 


Send for this 
FREE 


CATALOG 





A wealth of informa- 
tion on cold-forged nails, rivets, 
screws and other items in hun- 
dreds of uncommon types. Spe- 
cialties that will suggest to you 
how to improve the appearance 
or effectiveness of your product 
at minimum cost. Compiled by 
specialists in cold-forging since 
1850. 


JOHN HASSALL, INC. 


Established 1850 


336 Oakland Street - Brooklyn 22, N.Y. 


lected 








MILES ona MILES 


of small 


EXTRUDED PLASTIC ROD 


( In a wide range of shapes, sizes 
and varied colors many miles of 
Extruded Plastic Rod are produced 
every day by CARTER for book- 


binding, telephone cord wrappers, 





poultry bands and many special 

items. Accurately extruded to 

plus or minus .003 tolerance. 
Complete facilities for 


automatic spooling and winding 


Let us figure on your requirements 


CAR WEIR 


PRODUCTS CORPORATION 
6922 CARNEGIE AVENUE + CLEVELAND 3, OHIO 





Plate below shows a few of the many shapes ia 
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with special emphasis on accuracy and uni- 
formity of machining, and smoothness of finish. 


MILFORD is equipped for quantity produc- 
tion of 
Sheet Metal Screws 
Driver Screens 
Machine Screws 


of steel and brass in various diameters and 
lengths; with fat, round, oval, fillister, binding 
or truss heads. 


Facilities are available in our own plant for 
special or plated finishes. 


The above in addition, of course, to our 
regular line of rivets and other fastening de- 
vices. 


he 






and 


GENERAL RIVET & MACHINE DIVISION, ELYRIA, OHIO 





MODERN PLASTICS 


ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 





famco 


This Mold-Marh 
MEANS A LOT ON PLASTICS 
IN THE NORTHWEST 


* We have complete tool-room facili- 
ties for mold and die-making and 
are completely equipped for modern 
plastics molding. Bring us your 
tough problems. 


MINNEAPOLIS PLASTIC 


cO MPAN Y 
2300 East 3lst Street Minneapolis, Minnesota 


Sus .; 
oper 


OF PRESSING < 
PROBLEMS 





















Famco Arbor and Foot Presses can small floor space. There’s a model 
simplify a myriad of pressing and and style of FAMCO ARBOR and 
punching jobs. + They arelow in POOT PRESS for everylight press 
first cost.* Low in upkeep cost ing or punching job. FAMCO ensgi- 
(practically no attention or cost is neers will help you select the right 
needed for operation) « Easy to oper- press for your problem from overt 
ate (girls can operate all types with 40 stock sizes. Write for details 
ease) ¢ Simple to set up.« Occupy without obligation. 
FAMCO MACHINE COMPANY, 1305 18th STREET ,RACINE, WISCONSIN 


FOOT PRESSES 
SQUARING SHEARS 


























R and 


press- 
) engi- 
e right 
n over 
details 














THERMOPLASTIC - 
SCRAP 


iy | A T | > R o A | F % for reclaiming Thermoplastics including 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 












We Reprocess for You or Buy from You: 


We reclaim thermoplastics that are off-size or off- 
standard, including factory residues or scrap. 


Turning Waste into Usable Materials: 


We are a source of supply for manufacturers who 
need clean and graded re-processed plastics. These 
are suitable for many applications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. Chicago Office: 622 W. Monroe St. 


























Ln 
TCTORY| ||| MODELS-HOLDS 


WILL BE OURS Mechanical Developers 









BY PULLING TOGETHER! MODELS: Scale and full sized 
We are here to serve our 

Country, and Customers models of plastic parts made to 
Old and New, by Providing exact dimensions for pre-produc- 
High Quality Molded Parts. tion testing and selling. 


Our trademark stands for justic tn ; 

and is backed by an inaiutation Injection and Compression Molds 
staff of more than thirty years ex- made as war conditions permit. 
perience. 


This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 

Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. | [igueueeseumes 
__ ATTLEBORO, MASS. une 








al 


STRICKER - BRUNHUBER (Coa. 

































THE FINGER-TIP CONTROLLED 


FOREDOM FLEXIBLE SHAFT MACHINES 


Are As Versatile and Adaptable As Plastics Themselves, 


The finger-tip controlled Foredom gets 
into many piaces ordinarily inaccessible 
and does many jobs quickly and effi- 
ciently that otherwise require expensive, 
time-consuming hand labor. The versa- 
tility of Foredom Flexible Shaft Ma- 
chines is matched only by the versatility 
of plastics themselves. Foredom’s wide 
range of easily interchanged accessories 
and choice of four different handpieces, 
means that every Foredom Machine is 
ready at a moment’s notice to rout, 


carve, trim, finish, mill, drill, slot, bore 

mith slither foot or hend-opersted rhecstst at OF Perform many other services in re- 
$45.70. (Available with suspension-type mo- Pairing and maintaining heavier equip- 

tor.No.240,at ment, touching up molds, or working on 

$43.20,includ- plastics themselves. 

ing foot rheo- 

stat.) Other Finger-tip control .... plus a wide variety of 

models as low accessories means precision workmanship, 

as $23.50. unlimited adaptability. 





A copy of our new Catalog No. 452, showing our 
complete line of FOREDOM Flexible Shaft Ma- 


chines and Accessories will be sent you on request. Finishing and touching up 
c ’ 7? Jed felelas: 


FOREDOM ELECTRIE CO. 27 park iice ‘Newvorx. ny 




















There is a | 
SUPERIOR PACKING || 
in this 


ATLAS Type“E” 


High Pressure Reducing Valve 


Briefly, it is a formed packing of special 
material su jor to leather which is im- 
mune to all fluids commonly used in hy- 
draulic machinery —water, oil, air, etc. 

That is one of the reasons why this re- 
markable valve does so well at pressures up 
to and including 6,000 Ib. per sq. in. —posi- 
tively without shock. 

And that is one of the reasons why !the 
valve is being used in so many plastics plants. 


Half Century —— 





MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, speed and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 





We didn't | this val o or fi ears—or ten years ; ; » 
It is the result of eke this va ot Ltn ‘of experience exclusively in the | of leading plastic molders. Complete self 
wake in a ont bes weedy hy nes GRE OP contained presses with automatic time 
on atest t pri as for example packing descri i. o * 
above. Every detail is ae Forged Steel Body. Internal metal control that is instantly adjustable. De- | 32 
parts entirely of stainless steel. The pressure on the seat is balanced by a " . 
piston with the result that variations in high initial pressure have litle pendable, modern French Oil presses in 


effect on the reduced pressure. 


For other ATLAS plastics plant products see the paPtial list in our 
ad in the January 1944 issue of MODERN PLASTICS. 


Aleman Y 


277 South Street, Newark, N. J. 
Representatives in principal Cities 


sizes up to 1500 tons are the choice of lead- 
ing plastic molders. Consult French Oil 
engineers or write for catalog. ©)s 


Pl 








THE FRENCH O1L MILL MACHINERY (C0. 
AL owe Us 3190 
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14" « 30" Rell Mill 


@ We specialize in complete self-con- 
tained units. 10 Standardized Sizes from 
244" x7" to 26” x 84”. 


Standardized Calendars 


@ from 8” x 16” up. Available in any 


Hydraulic 
Melding 
Presses 


@ Available in 12 
standardized frame 


sizes. 


Plain and Semi- 
Automatic from 50 
to 2500 Tons— 
Modern and adapt- 
able to any molding 
requirements. 


-Pumps and pump- 
ing systerns for in- 
dividual or group 
control. 


325 Ton—32” x 32’! 
Molding Press * 





(O)STEWART BOLLING & COMPANY INC ® 


3190 East 65th Street * 


Plastics, Composition and Rubber 
Machinery Manufacturers 
Cleveland, Ohio 


NG NEFRED sZe: FABRICATING 


: , me a 
<= oe a " a oe Ser 
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for electric motor insulation 


3600 Potomac Av - Phone: CAPitol 1500 - Chicago 51, Ill. 


LAMICOID FABRICATOR 


Midwest Fabricators for Mica Insulator Co 


pve, 


Specialists in inate Ag Bi: 
phenolic materials fibre and papers 
«Engraved and Graphic Lamicoid 
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FOR THE AGE OF PLASTIC MIRACLES 














MILLS—HYDRAULIC PRESSES—EXTRUDERS—STRAINERS 
WA SHERS—REFINERS—CALENDERS—TUBERS—CRACKERS 


953 EAST 1 
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7 SPEED CONTROL—gives operator any 
desired roll speed between 38 and 75 
surface feet per minute. 

2 SAFETY SWITCH — disconnects motor 
from power line and immediately sets 

magnetic brake. 

3 ADJUSTING SCREWS—with calibrated 
dial enable operator to make accurate 

alignment of rolls. 

FG TEMPERATURE REGULATION — heat- 
ing and cooling of rolls controlled by 

this accessible valve. 

S VARI-SPEED motodrive and gear re- 
ducer—all in one compact unit. 
TACHOMETER—optional, shows surface 
speed of front roll. 

PUSH BUTTON CONTROL—for starting 
and stopping the variable speed motor 
drive. 


BOLTS. 


Comsscll st if yore he 
iii i iE it WESIVES (i a; 








y 





Send for bulletins describing any of the following: 


III TLKY 





> E, 0 OLD STAMPING 
RIE UNGINE & /T1F 6. Lo. MACHINE CO. 


MODERN PLASTICS 


2th ST., ERIE, PENNA. 


FORNIA ® 























PRECISION UNIFORMITY 














"General Offices: AKRON 8, OHIO. ff | 




















Moutp Makers AND Moutpers 


If you have any full or part time 
available for the making and running 
of compression or injection moulds, 


get in touch with us. 

















HARRY BRODER 


EW YORK N 
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PLASTICS 


J. H. LANE & CO,, Inc. 


New York, N. Y 











PLASTICS OF 
PREDETERMINED FITNESS 


THREAD 
MOLDING 
TUBING 
TAPE 


SEND FOR BOOKLET 
AND SAMPLES 





PLASTI 


ODENTON, MARYLAND 
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SKILLED AND TOOLED FOR PRECISION MOLDING 





Custom Molded Plastics engineered by Midwest, consist 
ently measure up to exacting specifications and require 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics 


. 7 
eMidwest 
AND MANUFACTURING COMPANY 


331 NORTH WHIPPLE STREET « CHICAGO 12 


HAS THE RIGHT ANSWER 
TO LEAD HAMMER PROBLEMS !. 





SHUR-GRIP handles 
give user a “bulldog” 
grip . . . prevent costly 
slips . . . can be reused 
again and again with 
3 to 6 Ib. hammer molds. 
Also 1, 2 and 11 Ib. ham- 
mers, with tubular handles, 
in stock. 





oe Lead 

lammers with 

SHUR-GRIP handles. 
(all sizes in stock) 


Mold your own lead 
hammers over SHUR- 
GRIP handles or plain 
Jobason Mold & pipe. Easily operated 
adle. Economically priced by inexperienced help. 
Made in 7 sizes for 1 
to 11 Ib hammers. 





Write to Dept. M for descriptive 
bulletin and price list. 


JOHNSON TOOL COMPANY 


55 MASSASOIT AVE., EAST PROVIDENCE, R. |. 
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CONTRACT 


INJECTION ano COMPRESSION » A 
THERMOPLASTIC ano THERMOSETTING mareriat 


We have the set-up 
and experience te 


ores. 8 .. « WHEN YOU USE 


small and lerge 


parts, in small or & 
large quantities, ot ’ 
(%" High) reasonable prices. e. 


QUOTATIONS 


SPLIT BOBBIN on specific d 
EXAMPLE OF — ~—ClC«d 





ACCURATE MOLDING 
OF THIN SECTIONS 























DME can supply you with the required size mold base— 
already made—right from stock! Time saving, man- 
hour saving—for when it reaches you it is complete, 
ready for cavities, cores and injector pins, enabling 
you to start production almost immediately. 


In addition to the saving in preparation time and labor, 
these bases conserve vital materials, reduce costly 
errors and produce more uniform results. Parts are 
standard, interchangeable, and can be used repeatedly 


WOOD FLOUR 
COTTON FLOCK 


and FABRICS for subsequent setups. Four basic sizes—16 different 
applications of each size—a total of 64 applications 
owe Fie 9 | ok Biot we from which to meet your every requirement. 


FOR'THE 


PLASTIC INDUSTRY i goa 


C - » close dimensions, they enable you 

a a r te quickly build up your own molds. 
i a ne: 1 | Speed up production with OME 
™ , i, Standard Parts. 


; —fer injection and Compréssion 
=! ) Molds—shipped immediately from 
; stock. Stenderd parts in many basit 


- ) DME MOLD PARTS 


LARGEST DOMESTIC SUPPLIERS 


Send your nome ... ond a copy of OME 
NEWS will be moiled to you monthly. 


BECKER Moon e(o 


NORTH TON AWA ner. 


DETROIT MOLD 


ey eC, ee ee, ce Oo ee, 


837 WOODWARD AVENUE * DETROIT 1, MICHIGAN 
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FOR INDUSTRIAL APPLICATIONS 








PLASTIC MANUFACTURERS 


MOLD MAKING + INJECTION & TRANSFER MOLDING + COMPLETE ASSEMBLY 


ENGINEERED PLASTICS 


HE CROSS SECTION above is part of 

a molded commutator. Before it was 
brought to us for improvement, this item 
was made in numerous parts and assembled. 
Now it is transfer-molded in one piece, com- 
plete with metal rings and inserts —all in 
permanent alignment. The ease and preci- 
sion with which metal inserts can be molded 
by us greatly extends the use of phenolic 
plastics. Working with combinations of 
plastics and metals our design engineers 
have developed some original techniques 
that have solved a number of product prob- 
lems « Consider the picture as a cross- 
section of an IDEA. It represents the type 
of ideas that might be developed now for 
the improvement of your postwar products 
through engineered applications of molded 
plastics. Ideas to cut costs. Ideas to improve 
performance. Ideas to save 
time in manufacture. Our 
ideas are available to help 
with your current wartime 
production and to assist in 
your postwar planning. 
Consult with us now. 








THE SYMBOL OF 
ENGINEERING EXPERIENCE 
AND MOLDING SKILL 


INCORPORATED 


STAMPORD, CONNECTICUT 


REPRESENTATIVES 











805-06 New Center Bidg. 


NEW YORK | LOS ANGELES 35 
19 West 34th St. 1440 So. Robertson Bivd. 


CANADA-~A. & M. Accessories Ltd. 
19 Melinda St., Toronto 744 West Heistings St., Vancouver 
1405 Bishop Street, Montreo! 


DETROIT 2 
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cap d tell us 
description am 
Pye “9 s available. All informa- 


test confidence. Write to— 


or draw 
whether 4 model i 
tion treated in stric 


NEW PRODUCTS DIVISION 
p/m DESIGNERS FOR 
2915 DETROIT AVENUE + Dept. P-6 * CLEVELAND 13, OHIO 







INDUSTRY, INC. 


Yours 


FOR THE 
ASKING. 


New Dillon-Beck book- 
let containing unusual 
case histories showing 
how a complete mold- 
ing service efficiently 
produced many items 
valuable to the wor 
effort. 


You'll find these indus- 
trial news-stories inter- 
esting and informative. 
Write today for your 
free copy! 








GPE 
2) es 
Ds edie 


UFACTURING COMPANY 


ENGINEERS 


DESIGNERS MOLDERS 



































FOR 25 YEARS WE’VE BEEN 
HITTING THE BULLSEYE 
FOR OUR CUSTOMERS 


a “e For a quarter of a century K & J craftsmen have supplied al- 

r most every type of molded plastics to manufacturers in many 

fields—solving problems of design, material and engineering. 

Many of our clients, dating from the start of this organization, 

are still availing themselves of our vastly expanded equip- 
ment and knowledge. 








In these critical times, such knowledge and experience is in- 





nd valuable. Have you a piece which you are looking forward to 
ea putting into production after the war? It may be of the greatest 
ve advantage to you to confer with us. We can assist you in your 
ig project from design to finished piece. 

is 

t, ere '9g 


KUHN & JACOB MOLDING & TOOL CO. 
3 1200 SOUTHARD STREET, TRENTON 8, Plastic Molding i 


55 WEST 429d STREET, NEW YORK 18, N.Y 
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We have added 
the following 
Phenopreg 
grades to our 
line of treated 
fabrics and 
papers. 


* 


Neo. 207 — 8 ounce, Synchrolated fabric treated with olive dra} resin to 
50-52% resin content. Low pressure molding grade. Sy .chrolated 
fabrics is a special type of weave which has a high stretch value in 
the thread itself. This stretch value is approximately the same in 
beth the warp and fill. The balance in stretch resuits in a fabric 
which is excellent for drawing in curvatures without the requirement 
of die cutting. Weight per aq. ft. 57 grams. 

We have added to our line of Phenopreg bootleg grades the following materials 

in colored fabric. These can be utilized for decorative effect or for surfacing 

moldings for identification purposes 


Ne. 208 — Colored bootleg duck, 54% resin, yellow 
Ne. 209 — Colored bootleg duck, 54% resin, green. 
Ne. 210—Colored bootleg duck, 54% resin, blue. 
Ne. 211—Colored bootleg duck, 54% resin, red 


These materials are under allocation under Order M-246 





Phenopreg materials laminate under the application of heat and pressure. 


3 HP VInewood 1-8200 
DETROIT WAX PAPER CO. 


PLASTICS DIVISION 

















1721 Pleasant Avenue, River Rouge 18, Michigan 
ae a 








PVAREGNATED PAPER 


x 
“ 
> 





We supply Molders and 
Laminators with impregnated 






Paper Stocks. We also supply 






cured Impregnated Sheets to 





Fabricators. 










Our paper mill and our 
special laboratory are at your 






service in analyzing any plas- 






tics-paper problem. 






Send for prices, samples. 


g? 


TARENTUM PAPER MILLS 


iTUM, PENNA 


NEW y D k EE) 





INSTITUTE OUR 
PLANNED PROCEDURE 


A Treatment and Control for Industrial Skin Irritations 








Cut out this ad and attach to your letterhead. It wiil bring you 
a good sized jar of TARBONIS without charge, a complete 
dispensing Manual and an attractive booklet we can furnish 
your employees on sanitation and precaution. Why experiment 
further? . .. TARBONIS is the solution, tested and proven in 
Industry . . . succeeds where many other methods fail . . . 
against a long list of irritants encountered. 


THE TARBONIS COMPANY 
1220 Huron Road + + Cleveland 15, Ohio 
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TYRENE @ ETHYL CELLULOSE 


MEYER & BROWN CORP. 


347 Madison Ave., New York 17, N. Y. 
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DIEMOLDING CORPORATION 
Canastota, N. Y. 





DIEMOLDING CORPORATION 
CANASTOTA NEW YORK 





*THE NEW MISKELLA 





For Pre-Heating and Diying Plastic Powders! 
MANY OUTSTANDING FEATURES! 














@ Detachable from Bench-Truck for over hopper suspension. 


INSULATED Angle teed trough furnished to deliver material from either side. 
REFLECTIVE —insulated-Reflective infre-Red sight lemp heat pene! with 4 
azat 


switches for 500, 1000, 1500 or 2000 watts. 


MANUFACTURED BY 


1633 E. 40th Street Cleveland 3, Ohio 
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The CARVER LABORATORY PRESS 


STANDARD FOR 
RESEARCH AND 
DEVELOPMENT 


HIS group of Carver Laboratory Presses is a 

small part of the continuous line now moving 
out of our plant for essential services in the plastics 
and other vital industries. 


Many important developments and improvements 
in plastics have resulted from experimental work 
on The Carver Laboratory Press by makers of 
plastic materials, by plastic molders and by lead- 
ing technological schools and laboratories. 


Compact in size, yet powerful enough to exert 
20,000 lbs. pressure, the press provides for a great 
number of laboratory applications. It operates 
with self-contained hydraulic unit; fitted with 
large accurate gauge of finest construction, rigidly 
mounted on base. Low range gauges are avail- 
able for special needs. 


Carver accessories include steam and electric hot 
plates and test cylinders or molds. Additional 
interchangeable equipment for general research 
includes bearing plates, cage and filtering equip- 
ment, etc. The press and certain of the acces- 
sories are patented. Send for catalog which gives 
full details, applications and prices. 


PROMPT DELIVERIES FROM STOCK 





FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14. 
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Combine 


with results 


The application of a perfect finish to plastic 
product« vi’ Lout a slowdown because of 
heat is .ne advantage you gain when you 
use the 3-M Method of finishing plastics. 
You can work your finishing department 
at full capacity without the slightest 
danger of burning or plastic flow. 

High speed finishing is further facilitated 
by the total absence of loading or clogging 
of the abrasive and the fact that there is 
no dust in the air to lower the efficiency 
of your workers. 

If your present method of finishing is 
cramping production in your shop, we'd 
appreciate an opportunity to show you 
what the 3-M Method can do for you; all 
without obligation to you, of course. 


or 9 
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Gentlemen: We are interested in finishing Plastics [| Glass ["] Metal] I 

Nome MEN. we 

City Zone___ Stote___ | 
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EXTRUSION 
PROBLEMS 
are jobs for 
YARDLEY 


Extrusion is actually as 
much an art as a science. 
That's why it will pay you 
to rely on Yardley's exten- 
sive, successful experience 


in the extrusion field. 


Write for our new folder. 


WARDLEY 
Plastics Company 


138 Parsons Ave. Columbus 15, Ohio 


Extruders of Saran, Cellulose Acetate, Butyrate, 
Polystyrene, Styralloy and Vinyls, Also Injection 
and Compression Molding. 


















































MODERN LABORATORY MILLS 
DESIGNED FOR MODERN PLASTICS 


These New Thropp Laboratory Mills are specially designed for use 
with new plastic materials recvsg¢2g temperature milling. 

The mills are equipped with ik“d lubricated fully bronze lined roll 
bearings with oil Klosure Seals on each end to prevent contamination 
of the stock. 


We manufacture a complete line of mills and calenders. Send 
for illustrated specification sheets and prices. 





New Thropp Labora- 

tory Mills and Gulsndnes 

can now be equipped with G. E. 

THY-MO-TROL Drive, providing wide speed 

range and close speed regulation from Cc. 
source of supply. 


WM. R. THROPP & SONS CO. 
Trenton, New Jersey 




















in all commercial plastics 


Pee Is 
= ®USINESs, 


There’s no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and cold- 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
decades of successful experience in 
design and production. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 


ee es n 


MOLDIN 
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| HEAVY DUTY SCRAP GRINDER 


ideal Heavy Duty Ball 
& Jewell scrap grinder 
handles extra large 
pieces of scrap (up to 1 
inch thick) yet occupies 
no more space than light 
weight machines. 

Has « 3-belt Tex rope 
drive, 5 horsepower ball- 
bearing motor, og 
sealed SKF bearings, 7 
solid tool-steel knives, 3 
interchangeable screens 



















for various sizes of 
granulation. Extra heavy 
castings. 


Heavy Duty Scrap Grinder Send ler prices, FREE 


catalog of 13 models. 


ms BALL & JEWEL L aaaeue 


20 Franklin Street Brooklyn, N. Y 
Since 1895, Manufacturers of Patent Rotary Cutters 

or get in touch with nearest representative. 
CHICAGO: Neff, Kohibusch & Bissell. DETROIT: J. C. Austerberry’s Sons. LOS 
ANGELES: Moore Machinery Co. LOS ANGELES & SAN FRANCISCO: Machinery 
Sales Co. MINNEAPOLIS, MINN.: Boyd & Walker, 506 Northwestern Bank Bidg. 
NEW NaN Standard Tooi Co., Leominster, Mess. NEW YORK: Alsing 
Engineering Co., 111 a Ave. SI. LOUIS. Larrimore Sales Co. WICHITA, KAN.: 
Fluid Air neincering 

NBO. ENGLAND: Blackfrier’s Engineering Co., Ltd. 

DNEY, AUSTRALIA: Scott & Holladay Lid. 

CANADIAN ROENT, Williams & Wilson Ltd., Toenem> & Montreal, Canada 





Unique processing ma- 
chinery for rubber, 
reclaims, plastic mate- 
rials, fillers and blends 

. «comprises Mixers, 
Sifters, Cutters, Hammer 
Mills, Attrition Mills ... 
and Conveying equip- 
ment. Individual Units. 
Complete systems. Engi- 
neered and built to 
requirements. 
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MERCER Q nRINSO N COMPANY 
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WANTED —<a Bacler 
that can take it.... 


In answer to this “Help 
Wanted" ad, the famous 
KANE automatic, gas-fired 


steam boiler is presented for 
your careful consideration. 


The KANE boiler constantly 
supplies an efficient, high 
pressure, steam supply. It 
can do in your plant what it 
is doing in others. 


Send us a list of your presses— 
indicate the size and number 
of platens to be heated in 
each press, specify the mold- 
ing temperature required, and state whether operation is heat and 
chill, or straight heat—then we will recommend the type, size 
and pressure of boiler best suited to your needs. 





oa oy cate” 


Our engineering consultation is at your disposal . . . write today. 


. 


‘ LEN Sy ANE ANI 


703.1915 EAST HAGERT STREET. PHILADELPHIA 
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THE ew improved 5% Tablet machine is the 
finest the market has to offer, solid stee! frame, 
improveddie fasteners and cam construction, va- 
nadium steel plungers, etc. Write for catalogue. 


e ARTHUR COLTON CO. 


2604 E. JEFFERSON AVE... DETROIT 7, MICHIGAN 
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Here are twe of the oldest trade marks in the plastics business. 





They have been in existence for more than fifty years. They ident- oe 


ify the moidings produced by Insulation Manufacturing Company. 






The fact that they have existed so long in an industry as youthful 






as plastics has some meaning, of course. But their real significance 





is in the moldings they have marked. 







These mold marks have branded many of the outstanding electrical 






applications of plastics during the last half-century. They are your 


guarantee of performance in plastics. 






INSULATION MANUFACTURING CO. 
CUSTOM MOLDERS OF PLASTICS FOR INDUSTRY 
Tl New York Avenue Brooklyn, N. Y. 


































Complete Line of 








Machinery for Celluloid 
and Plastics Mfrs. 


JOHN J. CAVAGNARO 


HARRISON “ogee sce at” NEW JERSEY 


Hydraulic 
PRESSE ae 


for 
Compression 
Moulding 


You can call on Francis : : 

with the confidence that 64 
years of reliable manufac- 
turing affords. Francis 
presses are available in va- 
rious frame constructions, 
sizes, pressures, speeds and 

types of pumping units, with or Dis. diewd- genet 

without electric or steam hot plates. purpose press is 

ust tell us of your needs. available in 12” x 

J “ 12”, 18” =x 18, 24° 

Al x 24” and 30” x 30” 

so sizes and in a wide 

i of combina- 

for different 


FRANCIS 






Presses or 
Dehydrating 
Filtering, Cak- 
ing Polishing, 
Stuffing, etc. 



















Roller Coaters for applying liquids 
or semi-liquids on any sheet mate- 
rials, and special steam or electric 
heated mixing tanks or pots. Send 
particulars of your requirements. 





Mixers: Plain or Stainless 
Preliminary or Vacuum 
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CATALIN CORPORATION OF AMERICA 


“Ceteke” sacenreme Hoe ame 


Fords, New Jersey 













eevee oonw — 
CATALIN CORPORATION een 
one Ome wet HES Ome — 


<a ee Oe 









May 24, 1944 
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J. 0. Ross Eng. Corp. MAY 255 94g 
360 Madison Avenue 
New York, 17, 8. Ye 







Gentlemen: 






tisement which 
Attached you will note an adver 

have just noticed in Modern Plastics magazine. Rh a 
th t list a mumber of famous names in the yaeesie 
indus ry and find that our name is conspicuous by 
absence. 

















installed 

Just ior to the war years we 

esztoan nove ovens For oe oe eiit be aaditiona? expansion 
1 e that 

. fae siaees We think that we have a good name in the 

plastics industry. 


What do you say? 









Very truly yours, 
LIM CORPORATION OF AMERICA 









al Plant Manager 


J.A.Moree/ON 
Bnel. 





. - and we are mighty proud of those sixteen ROSS OVENS that 
were selected for CATALIN curing operations. To meet the 
CATALIN standards for quality production, they had to be 
good. 

It is significant that ROSS Zoned Air Systems providing auto- 
matic temperature control are used by so many of the best known 
makers of plastics products. 


AMONG OTHER PROMINENT USERS ARE: 


J. O. ROSS 


ENGINEERING CORP. 


350 MADISON AVE., New York 17, N. Y. 


CHICAGO 6—201 N. Wells St. DETROIT 3—12953 Greeley Ave. 
ROSS ENGINEERING OF CANADA LID., Dominion Sq. Bids., MONTREAL 








WE build molds 


for all plastics 


More than 20 years of successful 


experience as toolmaker to leading 





custom and proprietary molders 
qualify us as your mold designer 
and mold maker on your most ex- 


acting jobs of plastics engineering. 


Forkney MANUFACTURING 
COMPANY 
MOLDS FOR PLASTICS 


247 N.J.R.R. AVE. * NEWARK, N. J. 


NTeba7 


TO END ALL CORROSION PROBLEMS 


Saran is a tough thermoplastic criginally made to replace 
such strategic war materials as aluminum, stainless steel, 
nickel, copper, brass, tin and rubber. Now found adaptable to 
@ wide range of uses in product designing. food processing 
and wherever non-corrosive materials care necessary. Its in- 
sulcting qualities, flexibility and ease of handling make ii 
extremely valuable in installations dealing with oils, gases, 
air, water and corrosive chemicals. It is available in tube, 
Pipe, sheet. rod and molded fittings. 

Technical Bulletin P-8 wit] be 
. sent on request. Address Dept. SA 

Pat. No. 2160931 
ple] eler. FN. i -10):1:)4- male) 


FRAMINGHAM. MASS 
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A SYMBC 
>* FINEST 
CRAFTSMANSHIP 


IN PLASTICS 


Oh what a beautiful sight . . . 


Plastics that are expertly made—are beautiful to 
see.... ‘Ideal production men are proud crafts- 
men who delight in turning out top-flight 
products. That’s why we've been entrusted with 
vital work for almost every branch of our 


armed services. 


IDEAL PLASTICS CORPORATION ::: 10 43rd AVE, LONG ISLAND CITY, N.Y 


ARTCO 


FLEXIBLE-SHAFT TOOL FOR 
MOLD-MAKING & MAINTENANCE 


ARTCO flexible shaft tools are especial! 
designed and constructed for making mee 
and maintaining them. 


Two interchangeable handpieces, and two 

a HP. interchangeable collets enable user to work 

K handpiece: | al with more than 1,000 cutting, grinding, 
p.m. other Models porishing tips. 


to 
H.P core Foot-operated rheostat allows all speeds 
between 5,000 R.P.M. and 20,000 R.P.M. 





ARTCO is the only tool of its kind especially designed for use 
in the plastics industry. As such, it is used in hundreds of plants. 
Send for Complete Catalog without charge. 


American Rotary Tool Company, Inc. 


44 WHITEHALL STREET BOwling Green 9-4895 NEW YORK 4, N. Y. 
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FOR-LABORATORY TESTING 


The 8” x 16” self-contained, four-roll calender (top) is de- 
signed primarily for laboratory use but is suited also to small 
production. A special feature is the flood lubrication of the 
journal boxes, with circulating pump, oil cooler and oil sump 
tank mounted in the base. A 4/1 adjustable-speed, explosion- 
proof motor provides the most efficient operating speed for 
any individual stock. 


FOR FACTORY PRODUCTION 


The 24” x 66” four-roll calender (lower), specially designed 
for sheeting and coating plastics, is a typical example of the 
“designed-for-the-job” calenders we have been building for 
the rubber and plastics industries for many years. Available 
in sizes up te 28” x 84”, these calenders can be rnade with 
any number and arrangement of rolls and fitted with the 


necessary attachments to suit their particular function. 
Write for further information regarding calenders or any 
of the other types of equipment listed on this page. 
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FARREL-BIRMINGHS M COMPANY, INC., ANSONIA, CONN. 

Plents: Ansonia ond Derby, Conn., Buffalc, N. Y. 

Seles Offices: Ansonia, Buffalo, New York, Pittsburgh, Akron, 
los Angeles 
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for turther intormati ac Clossified 
Advertsing Dept. MODERN PLASTICS 
122 Eost 42nd Si.. New York 17, N. Y. 








Arthur Sw &A iat 
PRODUCT DESIGN 


Executing designs for post-war manufacturing. 
540 N. Michigan Ave., Chicago 11, Tl. 














WANTED: PLASTIC SCRAP OR REJECTS in any form. Cellulose 

Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, ete. Also wanted 

om pm lots of phenolic and urea molding materials. Custom grinding 
nd magnetizing. Reply Box 318, Modern Plastics. 











ATTENTION MANUFACTURERS! 

Proven Inventor has two original ideas for articles which will 
find tremendous and profitable markets, now and after the war! 
One item, 2 utility container with a wealth of uses is a MUST 
for every ENGINEER, DRAFTSMAN, MECHANIC—valuable in 
every household, office, shop and factory. The other item has 
universal application, will be bought by EVERYONE WHO 
CARRIES A PENCI L. Both articles are simple in construction, 
inexpensive, ideal for plastics. For additional information and 
blueprints, address Box 1034, Modern Plastics. 








INDUSTRIAL DESIGNER 
Leading New York Design Organization has pss for capable 
Product Designer experienced in all phases rem ign—excellent 
postwar possibilities and variety of work. Write today for inter- 
view, stating qualifications. Practical man preferred with actual 
production experience. 
Dohner & Lippincott 
500 Fifth Avenue 
New York Cit 
A Division of The Douglas T. Seerting Company 








WANTED MOLDING PLANT ENGINEER: Man with practical 
experience in mold design with knowledge of injectivoa and com- 
jon molding methods. Knowledge of finishing desirable. 
ermanent position for right man. ation: Staten Island 
Plant. Apply or write with full — of draft status, experience 
or schooling, salary, to S. S. hite Dental Mfg. Co., 10 East 
40th Street, New York 16, N. Y. 











WANTED: THERMOPLASTIC SCRAP or rejects in any form, including 
Acetate, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit 

les and details of quantities, grades and color for our quotations. 
Kenly Box 508, Modern Plastics. 


Manufacturer of a building material, leader in ite field, secks 
additional products to market through its own sales organiza- 
tion which thoroughly covers the building material field with 
national coverage in U. 5S. and Canada. Prepared to take part 
or entire output and to assist in development and merchan- 
dising of new products. Reply only by letter to: 


MANUFACTURER, c/o Armstrong, Schieifer & Ripin (Adver- 
tising Agency), 238 East 44th Street, New York 17, N. Y. 











MANUFACTURERS AGENTS AND DISTRIBUTORS: Plastic pangusts 

promoted nationally through chain and d rtment stores. 

— arrangement or outright purchase. eply Box 1041, a. 
astics. 


FOR SALE—1l1 Worthington H yd. Pump 1 «x 6, 5 GPM 6000) pressure 
M.D. 1 Hyd. Press 24” x 24", 1“? ram; I bare ery of 2—15 x 3%6 com ad- 
ing rolls with drive at 75 HP moter; | W. is” =x 18° Hyd. Press, 10° ram; 
1—14" x 24” Press, 9" ram; 4—24" « 55" steel cord Heating Platens; 4—W. 
& P. Mixers; 4—Semi-Automatic 100-tom Hydr. Presses, platen ares 
20” x 36°; Allen 6” Tuber; Dy Powder Mixers; Pulverizers, Grinders. 
ete. Send for complete list. Reply Box 447, Modern Plastics. 


WANTED—SALES REPRESENTATIVES: To «ell a new plastic board 

to molders, fabricators and all consuming industries. We ate our 

own paper mills. Do our own impregnating. Prefer an individual or 

organization with knowledge of the plastics industry and Sauce te find 

and develop potential users. Write, giving business refere 

of accounis Randled and territory covered. Reply Box 1025, 025. Modern 
astics. 





CHEMICAL ENGINEER WANTED 

to take responsibility for chemical phases of design and manu- 
facture in well-known, medium size radio parts plant. Principal 
work on “plastics” with some on surface finishes, corrosion in- 
hibition and adhesives. Present work on wv high priority war 
development and manufacturing jects. Post-war pros ts 
excellent since we have no war fatlated ed organization to deflate. 
Write qualifications, experience, draft status and ty ye A. 
Eng. Dept., Jensen Radio Mfg. Co., 6601 S. Laramie Ave., 
cago 38. T 











Available for September delivery. A limited number of 12-Ton 
Hydraulic Laboratory Presses, 8 x 8 mold capacity, 6-inch stroke. 
Suitable for compression molding, testi laminating, 
forming, and general plastic seglianiene. Vile $150.00 F. o's 
Cleveland. Heating plates extra. Reply Box 1035, Modern Plas- 


tics. 











FOR SALE: 
and pushbacks. Box 512, 


1—500 tom Hydraulic Press with downward moving ram 
Modern Plastics. 


WANTED: Small or medium sized plastic molding plant with either 
hydraulic extrusion or injection equipment with or without tool shop. 
Advise full details. Reply Box 788, Modern Plastics. 


16” Preform Tablet Machine; 2—Burroughs 12” x 12’, 
. 736" & 846" Rams, Heated Platens; 24” x 36", 
” Ram; 25” x 36”, two 5” Rams; 48” x 26", four 
wwe 7\9” Rame; Farrel 30” x 23” Heated Platens, 
8” Ram; Farrel 24” x 24’, 10” Ram, Heated Platens; 400 ton Hydraulic 
Extrusion Press; 1—Royle #2 Extruder or Tuber; Faust 150 gal. heavy 
Double Spiral Jack. Mixer; —— Ball & Jewell Rotary Cutters; Large 
stocks ef Hydraulic Presses, P & Accumulators, Mixers, Grinders, 
Pulverizers, Gas Boilers, etc. “Only Partial Listing. Send us your in- 
quiries. We also buy your surplus machinery. Stein Equipment Co., 
426 Broome St., New York 13, ms 


FOR SALE: 


344” Rams; 78” x 36”, 


WANTED TO BUY: Used Injection Molding equipment—Standard 
Make. 4 oz., 6, 8, 12, 16, and 22 0z. Must be in good condition. ALSO: 
One Plastics Extrusion Machine, 2‘, inch. Recent make. Good con- 
dition. Reply Box 1036, Modern Plastics. 


IN THE MARKET FOR: Stainless Steel or Nickel Kettles, Vacuum Pan, 
pretesue Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern 


. 


Two C. & Y. Flock Cutters, rebuilt like new, all knives 
These cutters especially designed for making cotton flocks 
Reply Box 1052, Modern Plastics. 


FOR SALE: 
brand new. 
for plastic compounding. 


HOUSE FURNISHING ITEMS for New York Metropolitan Area wanted 
by aggressive, reliable factory representative having productive contacts 
with chain, wholesale and retail outlets. Reply Box 1042, Modern Plas- 
tics. 


- 


YOUNG CHEMIST or ENGINEER wanted with some practical experi- 
ence in compression molding of plastics to assist in the development of 
wood plastic products. Send details of training, experience and draft 
status. Location Chicago. Reply Box 1053, Modern Plastics. 


WANTED—four Compression Presses, from 50 to 200 ton, two Injection 

, 1 to 4 ox. capaciiy, one small Extrusion Press, any type of Plastic 
Testing Machine and a small Laboratory Mill. State size, age and price. 
Joseph Peters, 31 Melbourne, Detroit 2, Mich. 





DRAFTSMAN-ENGINEER—Duties to include designin, 
dies and fixtures for progressive manufacturing plant ted in New 
York City, established over 25 years. Permanent t-war position. 
Excellent future. Give full details of experience « salary desired to 
Reply Box 1037, Modern Plastics. 


of die casting 


start. 





pression ing, is now 
t 12 years has provided backgrou 
for operating an wpa be nef om iness or setting up a new on. 
Married; family; age—middle thirties; draft statue—2B; loca- 
tion immaterial. 


Address Chemical Engineer, Box 1054, Modern Plastics. 
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WANTED 


Permanent supply of 
DECORATIVE LAMINATED PLASTICS SHEETS 


approximately 150,000 sq. ft. per month. Will only consider 
first-class product. Principals only. Reply Box 1055, Modern 
Plastics. 











PLASTICS: Permanent opening in ch institution for 
chemist or chemical engi ex in the manufacture 
and molding of conventional thermovetting plastics. Experi- 
ence in the fiel.) of wood plastics desirable but not essential. 
Unusual opportunity for man interested in research and de- 
velopment work in the application of new resins to molding 
powders and in the development of molding compositions from 
eee Segeenaate. Location—Midwest. Reply Box 1043, Modern 











A. A. F. MATERIEL COMMAND OFFICER 
RECENT HONORABLE DISCHARGE 


38, now available. 8 years’ experience Plastics sales engineering, 
including sales d t, with molders and materials manu- 
facturers, of outstanding ability in Plastics field, desires connec- 
tien cast or west coast. Widely known in Plastics and most 
industries in Southern California as a result of 2 years’ Army Air 
Forces duty there, dealing with a cation of Plastica in mili- 
tary . Former manager Washington, D. C., office large 
materials su . Reply Box 1039, Modern Plastics. 








BUTTON MANUFACTURER 
INJECTION, COMPRESSION 
WANTS SALES MANAGER 
Having pepqresse® toa nt where we are capable of selling on 


a national sis, we oO exceptional opportunity to executive 
well-connected. 


All replies guaranteed strictest confidence. Reply Box 1040, 
Modern Plastics. 





7 = 





SALES FOR 
LOW COMPRESSION MOLDING MANUFACTURERS 


our engineering and sales organization consisting of four men 
wants to re t on straight commission basis reliable manu- 


facturer of compression products in Chicago. We are famili 

with this t of work and have immediate and nent-vaee anon com 

a oo . Best references. Reply Box 1044, Modern 
tics. 














FOR SALE: Hydraulic Presses, 4—36" x 36” 12” rams, 1-20" x 80” 4—8”" 
rams, l—52" x 26" 14” ram, 400 ton .. G12" x 12” 8” rams, 1—16" x 24” 
1" 1—18° My pl 14° ram, 1-38" dia. platen 12” ram, 250 

ateam 


x2 com with and motors: 1—14" x 14” 8” ram, 
1--5B Stnmdard M vie Tessie 1S? x 17’, 2—Combination Hydraulic 
14” x 20” 106 ton Pumps: 1—Watson Stillman duplex high 

low ‘cean tase 4000 tbe. continuous bedplate, Hele Shaw 

+ 1200 HPM oteies 1% COX 2000 ibs. on and 16 
Ibs. on low V Belt drive, 5 GPM 5000 Ibs., U Steam 

5 GPM 3009 ibs. Gould Triplex 35 GPM 1500 lbs. con- 

tinuous bedplate; Accumulator, type, with weights, 1}9" dia. 


FOR SALE: One Model LPM-2 Lester injection Molding Machine, 
6 ounce maximum capacity, 440 volt, 3 , 60 cycle motor and con- 
trols. This machine is six years old is offered “‘as is” F.O.B. Pitts- 


field, Mass. Address your bid to General Electric Company, | Plastics 
Avenue, Pittsfield, Mass., attention Mechanical Engineering Depart- 





DEFENSE WORK WANTED 


We have al equipment Plastic mold making consisting of 
75 tom hb ulic press and —- machine equipped with dial 
indicators graduated in .0001. ou may benefit by our long 


experience. Reply Box 1045, Modern Plastics. 











EXECUTIVE ENGINEER with mechanical and chemical background 
to take charge of research and product development with established 
manufacturer of laminated phenolic plastics ncar Philadelphia. Reply 
Box 1046, Modern Plastics. 


PARTNERS, now actively engaged in the plastics industry, desire West 
Coast agency for substantial plastic lime for present and postwar sales. 
Advertising and sales background combined with industrial and whole- 
sale hardware experience. References furnished. Reply Box 1047, 
Modern Plastics. 








FOR SALE: 1 Isoma Injection Press in good condition. Rewired to 
oe aa standards, and fully automatic. Reply Box 1048, Modern 
antics. 


WANTED: Experienced man to take charge of development and pro- 
duction of hlown plastics. Reply Box 1049, Modern Plastics. 





WANTED—Experienced Chemical Engineer versed in manufacture of 
therm tic raw materials. West Coast position available imme- 
diately. Salary open. Reply Box 1050, Modern Plastics. 





MANUFACTURERS’ AGENT: I would like to represent manufacturers 
of resins ap plastic materials in the eastern part of the United States. 
Locatec: near }iew York and Philadelphia, I am in close contact with 
one of the greatest consuming areas in the country and within casy 
reach of all large industrial cities on the Atlantic seaboard. Reply 
Box 1051, Modern Plastics. 











INDIA NOW 
AND POSTWAR 


To those manufacturers contemplating extending their 
export market to rapidly expanding British India 
excellent opportunities are offered through the 
medium of The Industrial & Commercial Trust Limited 
—an experienced well-established Company, finan- 
cially sound with extensive ramifications throughout 
the country—to further that end. 


This Company is prepared to consider the sole agency 
for India for machine tools, cutting tools, plywood and 
plastics of all kinds. Domestic radio, apparatus and 
accessories, automobiles and parts, and kindred lines. 


Bank and other references submitted. 


Communicate direct to: 
THE INDUSTRIAL AND COMMERCIAL 
TRUST LIMITED 


WAVELL HOUSE, 15 GRAHAM ROAD 
BALLARD ESTATE, FORT, BOMBAY 
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Panelyte Div., St. Regis Paper Co 183 
Parker-Kalon Corp 16, 54 
Pawtucket Screw Co. 16 
Pheoll Mfg. Co ; 16 
Phillips Screw Manufacturers . 16 
Plaskon Division... .. 108-109 
Plastic & Die Cast Products Corp : 66 
Plastic Industries Technical Institute 74 
Plastic Manufacturers, Inc 218 
Plastic Molding Corp 223 
Plastics Stock Mold Book 185 
Mastimold, Inc.. Fe 211 
Plax Corp. .. : 68 
Precision Plastics Co i8 


Pro-phy-lac-tic brush Co., Prolon Plastics 


Div 10 
Pyr. Plastic Co. 204 
Radio Corn. of America 187 
Rayon My mmy Co. of R. I., Ine 194 
Reading Serew Co.... 16 

Reed-Pr-atice Corp & 
Reichhold Chemicals, Inc 53 
Resinous Products & Chemica! Co 65 
Richardson Co., The 6 
Rogan Brothers 208 
Rohm & Haas Co 29 
Rollway Bearing Co., Inc 12 
Ross, J. O., Engineering Corp 226 
Royle, John & Sons . 188 
Russell Brudsall & Ward Bolt & Nut Co... 16 
Santay Corp sks 44-45 
Sav-Way Industries... .. 159 
Scovill Mfg. Co ; 16 
Shakeproof, Inc ras 16, 145 
Shaw Insulator Co 67 
Southington Hardware Mfg. Co., The 16 
Standard Chemical Co 215 
Standard Tool Co 202 
Stricker-Brunhuber Cae 211 
Synthanze Corp 51, 52 
Tarbonis Co., The 220 
Tarentum Paper Mills 220 
Taylor Fibre Co 57 
Tech-Art Plastics Co 139 
Tennessee Eastman Corp 117 
Thropp, Wm. R. & Sons Co 223 
Timken Roller Bearing Co., The 149 
Tinnerman Products, Inc 175 
Union Carbide & Carbon Corp 33, 34 
United Electronics Co 55 
United States Testing Co., Inc 20 
Universal Plastics Corp 26 
Washington Veneer Co 30 
Waterbury Companies, Inc 36 
Watertown Mfg. Co., The 41 
Watson-Stillman Co., The 169 
Westinghouse Electric & Mfg. Co., Micarta 

Div 153 
White, Dental Mfg. Co 217 
Wolverine “Belt Co 16 
Worcester Moulded Plastics Co 232 
Yardley Plastics Co 222 
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A big job often comes in a small package. 
This tiny coil form, moulded for the Zenith Hearing 
Aid, confirms the precision of our die making and 
the remarkable capacity of our own injection 
moulding machines. Consider the wall thickness of 
this form, a scant ten thousandth of an inch 
thick, yet sufficiently rigid to hold a coil of fine 
wire accurately in place. 

Beyond structural attainments, this moulding 





For Custom Injection 
Moulding ... try the Trio 


job embodies other qualities which have led manu- 
facturers to regard us as their “plastic division” — 
among them, dependable delivery dates on dies, 
a production capacity geared to match volume 
orders, thorough finishing and serious inspection 
to maintain customers’ production schedules. You’!! 


discover evidence of the Trio’s talents and facilities 


from the moment of your first inquiry about plastics. 
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DENSIFIED WOOD—a New Product for Industry 


This airplane propeller blade for train- 
ing planes is made from densified wood. 
This is a remarkable new industrial ma- 
terial that consists of layers of wood im- 
pregnated and bonded with Bake.rrt 
resins, and compressed into a dense, 


strong, and lightweight structure. 


To make these blades, thin veneers of 
maple are soaked in BAKELITE phenol 
resin solution. The impregnated veneers 
are then compressed in a hydraulic hot 
press into 1% inch planks. The planks are 
then laid up into the rough shape of a 
propeller at which point high-frequency 
heat and pressure are applied. And out 
comes a single block of densified wood, 


such as shown below—from which the 
propeller blank is rough-cut and then 


finished into the blade you see here. 


Densified wood has an extremely favor- 


able strength-w eight ratio, offer ing high 





mechanical strength combined with 
relatively low specific gravity. This 
combination of properties, so vital to 
efficient aircraft operation, may prov ide 
the answers to some of your own prod 
uct design problems. Densified wood 
will some day be an important indus 
trial material for peacetime develop 
ments. Write De partment 15 for names 
of fabr icators equipped to supply infor 


mation and samples. 
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BAKELITE CORPORATION 
Unit of Union Carbide nad Carbon Corporation 
go East 42Np Srreer +» New York 17, N. ¥ 
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FUTURE 


In enough plastics compound to make a cubic inch of molded 
plastics, chemists cagily estimate that 10,000,000,000,000,000 - 
000,000 molecules are going around together in a mad whirl. 
Above you see two styrene molecules on their way to join 
hands with their friends so strongly that they finally become the 
finished plastic parts with which you are so familiar. In the lab- 
oratory of the General Electric Company, skilled chemists work 
daily developing materials for vital war uses. From these de- 
velopments will come new materials to make brighter tomorrow's 
living. Because the General Electric Company molds and fab- 
ricates all types of plastic material, this development is necessary 
so that they may give you the newest and best compounds for 
a solution to your molding problem. G-E technicians—engir eers 
and designers stand ready to help you. Write Section B-205, 
One Plastics Avenue, Pittsfield, Mass. 


Hear the General Electric radio programs: “The G-E All Girl Orchestra” Sunday 
10 P.M. EWT, NBC. “The World Today” news every weekday 6:45 P.M. EWT, CBS. 


FIFTY YEARS IN THE PLASTICS INDUSTRY 


GENERAL && ELECTRIC 


PD-207 
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BY BUYING WAR BONDS AND SAVING THE 
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